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(54) NPYEL G PROTEIN-COUPLED RECEPTOR 

(57) The present Invention relates to a rat cerebel- 
lurfcderlved G-pfoteimcoupled receptor protein, its par- 
tial peptides; and salts 5 there^bf, and^a -nucleic acid and 
its derivatives that encodes the receptor protein: 

' The rat cerebellurhrderrved'-G-prote 
ceptor protein of this Invention and the nucleic acid and 
its derivatives encoding the said protein can be used for 



PROTEINtAND ANA THEREOF: ; 5 

determination of ligands (agonists) for the G-protein- 
coupled • receptor p roteln of this Invention ,< prbphytact Ic 
and/or therapeutic drugs for diseases; related to dys- 
function of the G-protein -coupled receptor protein of this 
invention, ■ gene diagnostic; drugs, * and methods for 
screening compounds that change the expression level 
of the receptor protein^ of this invention and its partial 
r peptides. • r-v-vwi \> uh:} 
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Description 

j r • " ... 

FIELD OF THE INVENTION 

[0001] The present investion relates to a novel G-protein-coupled receptor protein derived from the rat cerebellum 
or salts thereof, and DNA encohding the protein. 

BACKG ROU ND ART " 

[0002] ; Physiological active substances such as various hormones and neurotransmitters regulate the biological func- 
tion via specific receptor proteins present on cell membranes. Many of these receptor proteins are coupled with guanine 
nucleotide-blnding protein (G-protein) and perform intrancellular singnal transduction via activation of G-proptein. 
These receptor protejns possess a .common structure containing seven transmembrane domains: Therefore, these 
proteins are generlcaily calle.d ^Q-protein^o upled receptor protein orsenven transmembrane receptor proteins (7TMR). 
[0003] G-proteln-coupled receptor proteins are present on the biogenic cells or the cell surface of each functional 
cells of the orans, and play important physiojogipal roles as the targets of molecules that regulate the fuctions of the 
RrtBfiJW! ffWS. W t!^ pn M»; nevr?Jra ns mitters and physiologically active substances. Receptors transmit sig- 

nals Into cells via binding with physiological active substances, and the signals induce various reactions such as acti- 
vation and repression of the cells. ^ ." ^ 

[0004] .Clarification the substances that jregu late complex functions in various biogenic * 

cells and the organs; and ^e^f^j^i^otmns mereof, especially G-protein-co^ elucidates 
the functions of .various bk^^ie^lS Koreans and provides very important means for the pharmaceutical devel- 
opment closely related to the functions. ' ^ ^v , , ^,^; . 

C°9®^ v , ,f;?r.®?*^Tip!. 0 r..i7 ^r 10 ?*?. ^PS 01 ?, 10 . or 9ans, the regulation of physiological function^ controlled via various 
hoirooneV, hdrfn^ and/or physiological active substances. Especially, physio- 

logical active substances are P^ertfiWvaHous regions in vivo, and re§u fate the i^h'^ftUA^fundtTofw vra'tne corre- 
sponding receptor proteins. There are 4 many unknown biological hormones, neurotransmitters, and other physiological 
active substances; anMhe ? &r^ receptor prbleihs'n^ of 

receptor subtypes remains uhciea? weh for many known receptor proteinic M 2 

[0006] Clarification of the relationship between substances that regulate complex biological functions and, its specific 
receptor proteins is an Important means for pharmaceutical development. Furthremore, for efficlierjt screening of ag- 
onists and antagonists of receptor proteins In pharmaceutical development ft was rje^saipo^elficiMe 'the functions 
of receptor protein genes expressed in vivo and to express the genes In app^ 

[0007] Recently, random analysis of cDNA sequences has been actively pef ormed as a method for analyzing genes 
expressed in vivo/ and the bbfafneto^ have Be^^^tere^-and^ubi&KedP'to databases as 

Expressed Sequence Tag (EST). However, most EST contains only the sequence Information, and the function Is 

-difficurtto deduce^ :.- v »^r\- ■■■ wvuvvKKt.-. • a r.. main* fK-iu^.i r ^v.-.^t i . ■"■ j 

[0008] ,;fSubstances that Inhtoit binding between G-protein r coup|ed proteins and, physiological active substances (i. 
e; ligands) and substanpesthat bind rand Induce signal transduction slmilar^to those Induced by physjplpgical active 
subsntaces (i.e. ligands) have been used;.as pharmaceuticals as antagonists and agonists specific -for-the receptors 
that regulate the biological functions. Therefore, discovery of a novel Grprotetn-co upled receptor protein that can be ( 
targeted for pharmaceutical development and cloning of the. gene: (e.g.-cDNA) are. very Important means iasearch for 

^specific ligands, agonists, and antagonists of the novel G-protein-coupled receptor protein.:. - . 
[0009] However, not all G-protein-coupled receptors have been discovered. There are also many unknown G-protein- 
coupled receptors and those for which the corresponding ligands are unidentified, that is orphan receptors. Therefore, 
search and functional elucidation for a novel G-protein-coupled receptor are awaited. 

[0010] G-protein-coupled receptors are useful In searching for a novel physiological active substance (i.e. ligand) 
using the signal transduction activity as the index and in search for agonists and antagonists of the receptor. Even if 
no physiological ligand is found, agonists and antagnonist of the receptor may be prepared by analyzing the physio- 
logical action of the receptor via the receptor inactivation experiment (knockout animal). Ligands, agonists, and antag- 
onists of the receptor are expected to be used as prophylactic/therapeutic and diagnostic drugs for diseases associated 
with dysfunction of the G-protein-coupled receptor. 

[0011] Reduction or elevation of functions of the G-protein-coupled receptors due to abberation of the receptor genes 
causes some disorder in many cases. In such cases, the G-prolein-co upled receptor can be used not only for admin- 
istration of antagonist and agonist of the receptor, but also for gene therapy by introduction of the receptor gene and/ 
or the antisense-nucleic acid of the receptor gene into the body (or the specific organ). In the gene therapy, the base 
sequence of the receptor gene is essential for investigating deletion and mutation in the gene, and the receptor gene 
can also be used for prophylactic/therapeutic and diagnostic drugs for diseases related to dysfunction of the receptor. 
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DISCLOSURE OF THE INVENTION ' ' 

[0012] The present Invention provides a novel G -protein-coupled receptor protein that is useful as described above. 
' f Trie p resent investion provides a novel Grprotelh-cbupled receptor protein and its partial peptides and its salts, poly- 

5 nucleotides (DNA, RNA, and its derivatives) containing polynucleotides (DNA, RNA, and itstierivatlvesy encoding said 
G-prdieih-cbupled' receptor protein or said partial peptide^? recbmblaht vectors containing said poly nucleotides, trans- 
formants containing said recominant vectors, methods for mahufad'Urih^ said G^protein-coupled receptor protein or 
said salts ihereof;aht thereof, 
compounds that change the expression level of said G -protein-coupled receptor protelnj methods fbY determining llg- 

10 aridi for said G-protelri-cou , methods for sere ehing ^bmpbuhds 5 (antagbn island agonists) and 

salts thereof that change the binding property betweeh ligahd kits for 

screening, compounds (antagonists and agonists) and its sa its that change the binding property" Between ligands ob- 
tained usihg^aid screening' method or said screening kit and 'said 'G-jirotein-cbupied and pharma- 
' • ceutfcals Containing the compounds (antagonists and agonists) that change the binding property Between ligands and 

is said G-prbteln^coupled receptor* protein, or the compounds or Its salts that change the expression level of said G- 
pretein-coupled receptor protein, ' r ' v ' . ■ ■ ■ ? ' ° '[ ' 

[0013] The inventors performed extensive studies and succeeded iri isblation of cDNA enbodinghhe novel rat cere- 
bellum-delved G-*prbteir?-c6upi^ protein and aha lysis' of the' entire b c aie sequence br the c DNA based on 
the EST information prepared by me degenerated P into the 

20 amino acid sequence, the first to the seventh transmembrane domains were observed on the hydrophobicity plot, 
confirming that the protein encoded by the cDNA is a se^en'tfahsmembrane G-pVbteln^buplecj receptor p rote i n . The 
inventors further proceeded the study based on these findings, and completed the present invention. 
[0014] The present Invention relates to ' • V 

23 (t) G-prbtein 1 ^ salts characterised by containing amino acid sequences identical 

orsubstantialiy identical to ta^^ - 
%2) P ar^| )feptides >;grifr : fts salts ' of th e C3-|^ein^upied receptor protein described In (1 JL t 
(3)Pbiyhue1^ having the ^ receptor 

30 (4) Polynucleotides described in ^3)^said polVfcepib'^s are' DNA. !) : * " "*' ' ' rj 

(5) P&ynuclebtides dfesc^be'3 in (d) Having the base sequence presented ID 2 ' 1 

(7) Transformants transformed by the recombiant vectors described in (6)? ° ^ ; '\ / ' * " " '] "\ 5 ' 

(8) r M^t¥iods for m^nufuSturing the G-prptein'Hcoupled receptor protein* or fts salts "described In (1 J characterized 
33/ V by cutfiur^ described 

(9) ' Antibodies againsfthe G-prbteih-coup led rec^pfSr'protein described in (if and 1h<e partial peptides or salts 

(i 6) The antibodies described In (9) wherein said antibodies neutrallle sighaftarisductibh of tne fe-^rbteln-coupled 
40 ■ receptor prot^ iny . , ■ / ,/ 

(11) Diagnostic drugs containing the antibodies described 3 r ^ " ^ '' U *Y' 9 

(12) Ligands for the G^rbteln-coupjed receptor ^ protein and its salts described In (1 ) wherein said Hgnds can be 
bbtalhed'liSihg the G-jsroteih^ou^lea pMeih^de^crfced in (1 ) or the partial peptides otlts salts described 

45 (13) Pharmaceuticals containing the ligands of the G-protein-coupIed 2). 

(14) M^hdds for dk^ Ofthe siits thereof described in 
HJ wherein said method is ch^Mterizeb' by uslhg the G protein -coupled receptbr protein described In (1), and the 
partial peptides or the salts, thereof described In (2\ , .. • ' . ; 

(15) M et hp|is for screen in0 comppu ntis of salts that change the binding pro between ligands and the G- 
50 "proiein^co uplea recep?or j^rbtein orfe salts ^describee! FnJ(1 j wherein said methods are characterized by usln g the 

G-pTotein-cbupled receptor prptein^ d (1) or the partial peptides, or salts thereof described In (2) , 

(16) Kits for screening com^ salts'that change the binding proper^' between ligands and the G-protein- 
coupjeci receptorprotein brjts safts described '"in ^(1) wherein said Hgands are characterized b^bslng the G-proteln- 
cbupled receptor protein described in f\ j B the partial peptides o r Tfs salts described In (2) ^ 

55 (1 7) Compel! nds'an'ij its salts that change ihe pi ndlhg proper^ between ligands and the 'G : p rbte) n-coupl ed receptor 

. protein o r r its salts described in (1 ) wherein said ligands can be obtained using the screening methods described 
in (15)ortne screenings described in (1 6) ^ ' i: v " : J 1 ; '""^ ' ' 1 ' 1 
(18) Pharmaceuticals containing compounds or its salts that change the binding property between ligands obtained 
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using the screening methods described in (15) or the screening kits described in (16) and the G T protein-coupled 
receptor protein or its salts described in (1). 

:: (1^) Polynucleotides that hybridize to the polynucleoptides described in (3) under a high stringent condition. 
- .( 20 ).?o^ n ucletides containing base sequences .complementary to the polynucleotides described Jn (3) and Its 

partial sequences. ,. . f . . . ' 

, (21 ) Methods for 1 ,quqntitying mRNA : ofithe G-protein-coupled receptor protein described in.(1). characterized by 

using the pojynudepticles .dsprlb^d jn.(3) or its partial sequences.. , , ^.V . 

; r ^?)^?^94hl9 r fl.Mapt^ring the G-protein-coupled receptor protein described in (1) characterized by use of the 
..,,an^odtes described In. (9). .... *. > ' 

;(?3)»M et ^ to functions of G-prqtein-coupled receptor protein described in (1) 

. characterized by using th , ' \] ; ' .' ',"; v 

'^\'!^^P^J.%^^^\f>4: compouods, or, its sajts that change .the expression level of , the G -protein-coupled 
uf^FiSl P*9$J*d?^ c ^?,d ! n 0) characterized by .using the quantification methods 'descriebd j n (21) ,. 

(25) Mej^pds for screening compounds ( or its salts that change the amount of the G-protejn-coupled receptor 
proteiri .deseed ; lri (1) In cell membranes characterteefl by using th : e.quan^fk»ton methp^:described in (22). 

(26) Compounds or its salts that change the expression level of the G-protein^coupied receptor protein described 
4 . In (l^obteine^ . . v> . ,^ . ^* t . .. ^ . 

, C? 7 ) Compounds or Its salts that change the amount of the Gprotein-coupled receptor protein described in (1 ) in 
cell membranes obtained using the screening methods described in (25). < 

[0015] Furthermore, the present invention provides 

(28) the G-protein-coupied receptor protein or its salts described in (1) corr^ pre- 
sented by SEQ ID: 1 , and amino acid sequences presented by SEQ ID:1 in which one, two. or more amino acids 

: M9H r £ty$3 " ?P ^ mi "°> mpre.pr^feraWy^ - 9 amino acicte ff and mosj preferably several (1 -5) amino acids) 
are defeted, ©amino acid sequences presented by SEQ ID: I in which one, two, or more ^ino aclds (preferably 
1 - 30 amino acids ; , moje preferably 1_- 1p amino ; acjds (t and mpst pref^ acids) are added; 

©amino acid.sep,u^ Mf$9 -BP * l h^hjch .pne, two, or mpre^inp^cWs (p^Sferabry 1 - 30 amino 

acids, more preferably 1 - id amino acicls, and 'most prefe'rabfy several' (V - 5) amino =ai^)^re .substituted by 
other amino acids; and (^combinations .of the above .amipp acid sequences. , J n ,V--'rr" i - q ^ 

(29) Methods for determining^ contacting test 
compounds with the G-protejn^^ peptides or 
the salts thereof described in{2). * ?. l, x '.'."T'l l^.VT- '! v 

(30) The^ethop^ tor q^ In which ligands angiotensin, 
bombesm,^^ 

pressin, oxytocin, PACAP, secretin, glucagon Vcalcitnoh in, adrenomedulin; somatostatin, GHR^rppFi ACTH, GRP, 
;i£J*^ ^Ramine, m.ptj.lip. arnyrin, bradykinin, 

calcitonin ""gene-related peptide (CGRP), ieukbirtens/ paiweasStlh, p Wtagiandins," ^rorn'boxane, adenosine, 
. i, ^^9j?^!jp®/ 1 P$ ^PHIP i(? '9^ JL-8., .GRQa, GROp, GROy,, M APr2, .$tiA*&j$ffip$ 0,'GfcP-2, MCP-1 , 

HC1< MCP-3*, l-3u9, MlPta, MlP-ip; and RAfslf ES). endothelin, enWogatfirin,; histamine; neurotensin, TRH, 
pancreatic polypeptide, and galanln. . . . ..... Z * '! '.■!"'. ' . 

'SfJWWi^ receptor 
, prote|n pr t jts salts Q^rj^ed'in b|.'9r%e,Pf^.i^de9 or its salts descrlbed'in (2) is compared with (ii) contact 
of the ligarid arid a test compound lb the G-proteiri-coupled receptor protein of its salts described in (1) or the 

r WW«B^ . . . y U 

(32)JTHe method for screening compounds and' lts salts that change the binding property bevvteen ligands and the 
protein-coupled receptor protein or its salts described in (1)Jn which the amount of a labeled Ugand bound to 
the G^prote In-coupled receptor protein or its salts. d^6r(bed)n^ described In 

In^ijimid Jprnp>re?J with aft^r (ii) contacting the labeled ligand a^o^test^on^ou^ 
receptor protem or its salt formds described in (jj or the partial peptides ibr its salts described in (2), 
(?3) "%e method for screening compounds and its salts that change ihe binding prpper^ be^ee^ ligands and the 
^^^ n ;COupled receptor protein orbits salts described In (l/ln whi^ the amount of a labeled ligand bound to 
cells 'containing the G-prptein^oupled recap in~(1 > w ^measured after (i) corseting the labeled 

Hgandto the cells, and compared with ^at after (iQ c^ labeied ligand and a iesf compound to the cells 

containing me G protein-coupled receptor protein 4r ' ^ ' 

(34) The method for screening compounds and Its salts that change the^ ilgands and the 

G-protein-coupled receptor protein or its salts describee! in (i ) in which i the (amount of a labeled ligand bound to 
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cell membrane fraction containing the G-prdteih-cbupled receptor protein described in (1) Is measured after (i) 
contacting the labeled ligand to said ceil membrane fraction and compared with that after (ii) contacting the labeled 
llgand and a test compound to said cell membrane fraction contain trig the ''G-protein^b'upled 'receptor protein, 
described in (1). 

5 (35) The method for screening compounds &hd its salts mat change the binding' property between ligarids and the 

G-prbteiri-'coupled receptor protein or Its salts descHbed in (1) Ih w 

the G-protein-coupled receptor protein is measured after (i) contacting the jabered irgarid to the G^pirotein-coupled 
: • . i •;; • • - receptor protein i expressed on the cell membfanes^of trahstermsmt induced by cuft^ 

' : • " iri*(7y arid c^mpared'with that after (ii) contacting the labeled I igand and a tesf compound to" the' G-p rdteln^coupled 
10 receptor protein expressed on the cell membranes of said transfonrnants induced byciilturing said trasnformant 

• » '••■'< described In (7).- ^ ^ -<.v.^-.;..,^u^ jm ^ > 

(36) Trie' method for screening cbmpbdrids arid Its salts thaicft and the 
G-protein-coupled receptor protein or its salts described In (1) in which (i) the cell stimulatory activity via the G- 
protein-coupled receptor protein is measured after' contacting a compound that'activates the G-profe In -coupled 

15 receptor protein or its salts described in (1) to cells containing the G-protein-coupled receptor protein described 

; -..».! iftffl and 1 compared with that (ii)' after contacting said cdmpburid to said eel Is' containing the G-prbf ein^cbupled 
■ ^eeeptbr^^ *n»w-: i. w •>■../«*;:■:, ■, ■■ ■^..^■■••v.^.:.^:^ 

(37) The method for screening compounds and its salts that change the binding property between ligands and the 
f ' ^-pVofein^coupied receptor protein Iri whlctfthe cell' stlmulatbry act! vity via th e G-prbteiri ^cBupfed recepfpr protein 

20 js rrieas ured¥ffer c6 ntact irig a compound that activates Vri&G -p roteiri -cb'Spled' receptor prbte i in or Its sails tfescrbed 

Iri (1 ) to the G^prbtetn^oupTed receptor protein expressed oh the ^ 
1 J Ji ' f in (7) and compared With ! that after c^ntac^hg^aid'^mlpbljhd-' an3 °a°fesf compbuhd to Ihe^ G^roteiff-coupled 
17 'receptor prdteiri' fexpressed;bhiri i'e ceil membrane of sai8 ctiftu red tVa^Vlbrmkrits desert bedln (ff? ■ r * & :v ' 

(38) The screening melhbb's described in '(36) br fh which corri^^ 

25 ' rereptbr prbte^ bombdsin/banavmbid^ 

1 c - : mlatoninV ViourbpSpti'de' Y^'bpioids, ' purines, 5 vaSop^'sih; 11 bx^ocTr^, 3 PAcW^'secretln^ glucagon; 'clfcitnon in, 
' J - ,J MreAofneduli'h 

" 4 sbrn¥to^tatin/^ ^He^ate^peptTde 

'-'MatiriVpVos GROp, 
•■fcBios. ; ' r G R<^; AP^2; f 'E NA^78; ? P F^i I P 1 ^<aCP-2 * KAC P^, *rtC1 4, Wfe>^,"^0^7^rP¥<i,' MfP^; a'Hd WfsffES),^ 
■.wud -^^othelinrehterogastrihf 

i! v 11 (^gfConYpo^uhas or 'its' salts that change We' biha^ for 
screening described in (31) - (38) and the G-protein-coupled receptor protein or its salts describecl ih'j't). 
■-■my . (40) pfianVace propel-between 
'"35* *< f * M ' ^&&nd£l& antfth^G^ro^ protein 

(41 )The sreening kits described in (io^diara^ receptor 

■'• ; 1 ^lISiM'inf !*»M*r« v^ii-Msfadu* zmmtn** bw-i™™ .«^*^ '' ; ^; WQ- 

iv;: '^\}f2fifo^ membrane friac^tlSH^ containing the G- 

(43) The sreening kits described in (16) characterized by containihy^ ex- 
1 ^pressed^h^h^cglf m '^"^ • 

■"' 1 ^44yC6mpouhSs br lfe salts that change fhb binSing prbplerty 7 6f ll^ands'oBiained'^sing 'thWecVeenin^id&^escribed 
%t,fr - : ^lri(4^ J: (43) v an^ 
^5 ' ! 1 (45)^hamiaceijttc^ 

ands obtained using the screening kits described in (41) - (43) and the G-protelnibup^ protein or its 

; ^kfe ^scribed in-(i)!- ' ^ ;;^; r ^ >™ f l ; : f J% 

t46) r ^ethods for quahtifyihg the G -protein ^coupled receptor protein br its salts described in (1 ) or the partial pep- 
tides and salts thereof described in {2) characterized by contacting the antib(3bies^ ( 9 1^| h ^ e G " 
so 1 ' ppteln-cbup^ 

(47) Mi^dli^ Quantifying the G-prpteih-boupf^ (1) arid the partial 

s j>bptldSI'or Us^saris describ%cl in (2) in test solutions ih : which the Vatib oy'the ?, S^rptejn^p protein 
or its salts describbd iri (1) or the partial peptides brsalts there of described In (2) labeled with the antibody described 
1 In (9) is 'measured a^er competitive react^ antiboa^ the test solution, and the G-protejn-coupled 

•5S f r^epiror prbteV 

' (48) Methods for quantifying the G-proteih°cbiJpled reb^ salts described ih"(l) and the partial 

peptides or its salts described in (2) in test solutions in which a test solution,' the ^ahtibddy describe¥ih (9> immo- 
biiized oh a carried, and labeled s 
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<■» !; the activity of the label on the immobilizing carrier is measured. 
: BRIEF DESCRIPTIDN^ " . .. 

5 [0Q16J • Figure 1, shows. the base sequence of. DNA encondlng the rat cerebellum-derived novel G-prpteln-coupled 
.receptor protein rCB7T084 of this invention obtained in Example 1, and the amino acid sequence deduced from the 
. DNA sequence i^i^i^.^puf^.^ ui:m4l ^ : , ,, JlK . -.....,„--..... ... . tt s '.„. , 

[0017] , Figure 2 shows the base sequence of DNA encondlng the rat cerebellum-derived novel G-protein-coupled 
receptor.protein rCB7TP84 of this invention obtained In Example 1 , and the amino acid sequence deduced from the 

1Q , . DN A sequence (conjtinued f£om Ffiure 1 ) . u f , . . , , <;1 » , . t . M . !. 

[001 8] Figure 3 shows the hydrophobicity plot of the rat cerebellum-derived G-protefn-cpupled receptor protein 
rpB7XPjB4 ; of this invention prepared based on .the. amino acid sequence shown .in Figures l and 2. 

BEST MODE QF»EMB ( ODIMENT OF THE INVENTION. .. . ., V ' ' ... ' 

[00191 The G-protein-coupled receptor protein (receptor receptor, protein containing 

identical or substantially identical to the amino acid sequence presented by SEQ ID :1 (amino acid sequences shown 
. i^lflgures 1 and.2).,, , . v . . lt ^ f . . |tJ ^^v.^^.^V;^^;;^^ 

».„• IP9 ? ?1 rl^jWWtaf protein of this invention of Iiumans-and mammals (e.g. 

<&.■:, SMfnea pigSr rate, rn^ glia cells, 

^P^ n : c r ea t'.?;49^ endothelial 
c^!Sr;fibroblasts v fi (e.g. rnacrophages killer 

cells, mast celts, ,ne^^ monocytes), megater^ chondrocytes, os- 

. teo.cytes 3 psteobLasts,. ostepclaste hepatocytes, and Interstitial cel|s e precursor celis^stem cells and 

**^v.?? n ?fJ\??& i ?9 f s ^ii^rSKS -jl^J?^ PS! l?7?Ai1?lS -%?!^ ?lSl ^F^A^S^) t ^n^^rt?.9; iL^P^pip r protein /na£alsp ;derly^,^pjni any tissue in 
^oWi&^M.S^ r^^^^ijamkt (^.g^olfecrtorY 'bulbs, -amyglada, basal 

m^^.^ nucleus, perebraJ cortex, medulla pbjongata, cerebelle- 

^ u %iSP9# al ^S 8 * f f^^^ spinal 
■j: < adrenal 
d Slar^dSpSjdn, ^ 

submandibular gland, ge^lpte bones, 
^JS'H^. and skeje^^ feffljj^ also be 

. s y^thetlc, 02 , ;i .^.j..^ e: . |:10 .iftMoiv.^oiqanft: r. :•<••:'■• Tr.vvJc-^'O o'-! ! \.w. ':•"■/' ''*?:y-\Yt;*-c*\ •!■■# <,ri--* \*:->v 
[0021] - Am r inp acid sequences substantially identical to thiamine acjp^ sequence presented by SEQ ID 1 are amino 
acl^ sequences^ haying about 50% or more homology, p t neferabiy a£p$7p!% or rnore hornolo^ 0 more preferably about 
80% or more homology, and further more preferably about 90% or more ho mo fogy, and most ^ 95% or 

r- ^P,E&^ by, SEQip^l. 1 , ^ f U ro ^Zv^^?< - *' 

[0022] As proteins containing amino acid sequences substantially identical to me ai^inp acid sequence of this In- 
: t ^jWRWffJS^^flrjB?. 1 • ?? r r?|( a mP! e . PfOtelps that contain anrtfnp^ Identical 
to the amino acid sequence presented by SEQ ID:1 and have substantially A e same activity as mat of 'the amino acid 

, presented by SEQ.ID: 1 are preferred. ,.. • , . , . ) ' ' " /'T " , ? ' "' /T^' 

[0023] As to the substatlatiy sarne ,a^^^ 'Sub- 

as ligand-bindinS arid slgngl.^s^pUph, a^Wes ^;g. about O.ofr- to 'ijQjp^A p more 
preferably 

[0024] The ligand-binding property and signal transduction acitivity can be measured according to. publicly known 
i-in™^S^W%*!P..-Wl!y4*?5 can s be : .ri)eas^red^ccprdpg . tp.,.tr^e.methpdi,f pr, deermining llgand ancl'the method for 
screening described be ^ t } , ^ t , . . . , v ,. ? . u . " ^ ' v '' ' '' ' 

; [002?J r ^^oteins.cpptalr^ng^w used as the receptor prptein of tKis invention © 

a^^P^^-^Hl^?^?^ P r ^f •Pll ln ^9^ acids, 
m Prej3referab rnost preferap^y several (i - 5) .arhino acids) are de|e1ei(,©ai^h9Lacid sequences 

.:P[ e sarvted by SEQ It) j jn which one. twp, or rn^re amino acids (preferably 1 - 30 arninq ► acifte, rri^e preferably 1-10 
am J?M a 9'^ s / mostpref^ 5) arnlrio acids) are by SEQ 

ID;1 in which \S^iJ^^^ff^ amjpo* acids (preferably i - 30 amino acids, more fi>referab^ acids, and 

most preferably^eyeral (1.- 5) amino ^cidsj ^^..^1)8^^' by Mother amino acids; and ®'can^ amino 
acid ^ sequences described in Q)tp (§). . . ^ r " V» . .. . V '.*.' 

[0026] in this ^specification, ^ the receptor protein is presented according to % the ponventjnal presentation manner of 
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peptides: the left end presents the N terminal (amino terminal) and the right end presents the C terminal (carboxyl 
terminal). In the receptor proteins of this Invention including th'e 'rTOeptbr protein containing the amino acid sequence 
''presented 1 by SEQ ID:1 , thW c terminal is usually carboxyi group -(&COtiH) or carbo^late (-COQ-), but th¥£ terminal 
may be amide (-CONH 2 ) br ester (/ COOR) J ^ 

[0027] For R In the esters? alkyl groups such as methyl, ethyl, n-propyl; isopropyr, and n-butyl, C^Iq cycloalkyl 
groups such as cyclopentyl and cyclohexyl, Cg. 12 aryl groups such as phenyl and ^ ot'-naphthyl, Cy^^araikyl groups 
InciiTdlng C^aWty groups such as ? benzyl arid phenethyl or d^aphthyi : C|% alfcyl groupsHstich as a-naphthylmethyl 
are used, and piv6lby(bxymethyl groups, which are commonly used for oral! esters', is also used ^ y ' 
" [0028] : ' of this invention has a carboxyl group C 

terminal, the receptor proteins having an amldized or esterffied barobbxyl group are" included In the receptor proteins 
of this invention. Fbrtheester form in this case, for example, the C-terminal esters described above are used. 

the 




to pyroglutamate; tKose In which substituents In amino alcd side chains in the mblecule (e g -OH, -SH 0 amino group, 
Imidazole group, indole group, guanidino group) are protected by appropriate group 
of G^ ail^hbyl gVou£ such as forrnyl^roup artd acetyl), or complex proteins to which sugar chains are bound; that is 
glycoproteins 

[0030] k yS a Specific example of the receptor protein of this Invention, the 1 rat-derived (preferably ' rat cefebellum- 
20 denveo^/receptdr protem containing m©^ ' ' 

lObaV]^^ protfein of this invention (partial peptides), any partial peptide of the 

receptor ptoteiri of mis indention described above may For exarirtpie^aj^bhg the receptor protein 'rrfolecules 

of this invention, the region exposed to' outside of the cell membrane having the Vecepter-biri cling acrtvrty is used. 
[d632j vi Cbri peptides bH^ are peptides con- 

25 taming the regions that were shbw^ to be' the extracellulaY domains"(h^d plot 
ariia^sls shbwn in Figure 3 Peptides cohtaihing'a part of hydrophobic regFdh may alsb be 1 Wed Peptides containing 
jndrViHbaT^dbrnains ^ multiple domains rriay also Jbje used. * 

ijp the number of arnTnb^Sbicfs iW ^ of m is invmitlori Is atleasf 2o"o? Trio if e, ;p^erai>ly I 



[0033] The number of amino acids in the partial peptides of this invention is at least 20 or more, "preferably 50 or 
1 1 mort^ancrmbrep^ 

" [003*4]^ more, 
preferably ab^ut 70^orlmbre, more |rfetbrSoiy abbut%o4^ or more, futthermbn^ prefera and 
°mb^|refe^ Mi ' 
' [0035] ' ; §ubstaitialV sameBctivity* means the^same def iriitioh descried alSbVe' %ubstl'antlaily same^acltivity 1 can be 
35 measured as described above ., e ^ , , 

'[00361 In the partiafjbptfdes of this t ihvbhtion?oriS; two7br more aniiiib aclds r (^eferafaly 1 ¥- 10 amfrib acids, more 
^ereraBi^ be delet^, brm, two^cr m - 2bJimfho acids, 

preferably t - 1 0 amlriS acidl?aWmbW referabty several (1 -V) amino acfe) may be 1 added, arid brie, two 1 , or more 
arnirio a^ids ^ - 10 arnino acids| more preferably sieveral am'iM 5 ammo 

40 acids) may be substituted by other amino acids. . ^ . pj . .. . s ... .'^l''^^^ 1 ' ^^^'! 

[cid3T] ;(ri' tne 'pl^laf ^e^fides of 'fti)s : iriv<enfton, 'the C-terminal is usually cafeoxyi (- 
CboW, but the C-termirila may be amide (-CONH 9 ) or' ester '(-COOR) as I H the proteins of this invention described 
above. 

the N-terminal residue is cleaved in vivo and the Gin produced Is changed to pyrbglutemSte^ substituents 
In amino acid side chains in the molebule are protected by appropriate ;^te^mgf grbulps; or those ih Which sugar 
chains are bound, that is gotycopeptides. . . Hi Hf . 

[0039] In the partial peptides bf triis Invention, me C-tertriinal is usually carboxyl grolip ( COOH) or carbpxylate (- 
50 dbd'l but the ^ b-termihal 1 may be amide (-CONHo) or ester (-COdRV as 1 in the proteins of this inventioli described 

above. ; r . r .„ ?r , a „ „ . . vr 

[0040] The salts of the receptor proteins or partial peptides oHhis invention iriciude physfologically acceptable salts 
formed with acids^br bases, especiaily physiologi^liy^ accept^bl^ salts formed wtth acids are preferred. For examples, 
the salts formed with . Inorganic acids (e g hydrocHlorlc kcld.'phosphbrb acid, hyS'robrorrilc^^^a^ and the 

55 salts ferrned with i pfganlc acids (e g acetic acid^ formic acici, propionic acid, fumarte ac^ acid, 
tartaric acid^ citric acid,' malic acid, oxalic acid, benzoic acid? methariesufbnic acid ; benzenesulfonlc acid) are used. 
[0041] The receptor /proteins 'and its salts of this Invention can be manufactured by the publicly known method for 
purifying receptor protein from the human and mammalian cells or tissues described above. They may also be man- 
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ufactured by culturjngtransfoiTnants containing the.DNA encoding the receptor proteins of this invention described 
... ,£?Iow t and by. the. protein synthesis metftpd described below or the modified method. ; . 

[6042] ; j When the rec^ptor r protein Js produced or cells, human . or mammalian 

tissues or cells are homogenized, followed by extracting with acid or the like/and the extract is subjected to '% combi- 
3 -g:-.J!PP?P ^^^^^PSraphy such as.reyersed-phase chromatography, and ^ and 
purify, .the receptor protoin.,.^ :. . IOf V-V?].- ■ -. . . " ,.\ '/ 7 :iv -' ; 

[O043], For ( synthesis ; pj jhf.J^oeptor plains, partial peptides, or its. .salts and amide Jornjsiof this invention, com- 
mercially available rjeslns for prpteip synthesjs can bemused. Such resins include chjo.rpmet(iyl resin, hydroxymethyl 
^S^J^.^IiySQt^Pft.Wlfl. amlnpmetl?yl .resin,.4^ 
J Q y : ^6M^ S ^ Ph?!Py^ c ^f^Wr^^V} resin, pojyacryiaml^ 

hyjdrpx^ resins Using these resins, arni- 

. ^ff^C:^ JWJfc ? e 9 ue ? n & $ Jth^cAjeeliy^ PrPA^H PP,!^- 1*$^ according to/the various pub^ 
i*. t!?^?^! M $1%?*$ rea 9t!9n, the protein is excised from the resln ( and the 'protecting groups aresimultaenosuly 
15 i : flffi&J^ Then, !%^?!^a r ^J suf Wa bpnd-foVming reaction is performed in. a highly diluted solution ' to obtain the 
objective protein. ^ , . , r , f ; ' ' " ' " " ^ ~'f 1 

< IpPMl m Forcpnderjsatlpn of the j)rote^ed arnjno acids described above, various activation reagent for protein syn- 
thesis can be used, but carboditmides are particuiariy good/ For caro 
„ , a H^ N 7 ethyl-N; r (3 r ^ 

acids are adde^wlth a racemizatipn inhfe^ acids 

acld^anhydrjdes, HpBtester^ resin. 
v .[0045]^ The solvent used fpj' actiyation of the protected arnlhb.acids a^ ^ 
from solvents, loipwn t to^b reaction "For exarnpie, ^ suctf as r^^-dimethyl- 

; d ! 0 t x £ ne » ^r^ydrpfjJran, nitrjies such. as acetonjtrile -and. propionitrile, testers "such as mefiwi acetate and ethvl 

aetata nr annrnnrbto mivti i'r»e »f tha^ c.^^. -rii« 1 jJXJJLZliL ' L- 1 1 iL — ' jii'^zL: lb L f ' t • v : - * 



20 



25 



so reaction, and when the condensation is not sufficient, sufficient condensation can be obtained fiy repeating the qpn- 

[0046] For the protecting grp^&r annino ^#,0^ ^.te^i^Po^rbonyl, 
35 formyl, 2-nitrophenylsiilphenyi; diphenylphbsphino'thibyl, and Fmoc are used. " . ""'T, '' JC " " lcW>J - :" 

Ificatlon.auch.as nrmthvl ftthx/l nmnv'l hiiiOi tortia™ ht'it i ^ L .i . ;, :L . Ii.JiL 1 . iL'T J ^ d 2-ada- 




j ester, ben- 

40 " tiityj hydraiidation: — ;I - — ■ v^^^a.-^^n^..^ unsT.n - e ^^^/^^ T 'r^^ ton v and 
,19^1 ^^V^rpxyj group p^serlne can.be protected, for exe^jDie^y^este^ appro- 
.P^#nl^^^ ^#^^#^0, for, example, shprt^alkanpy I groups ^^^^^^upr.^ groupl such as 
benzoyl group, and groups derived from carbonic acid such as benzyloxycarbonyi group and ethoxycartony I group. 
KM^^HP^RPrPP^ ^^.«%^n.J^lH^.^W^. group. tetrahydropyranyj.girpu and t-butyl group!^ Z 
<?, , [00^9] As a p^g group; of the phenolic^ydrp^o^ for e^bie^iC cfe&i, 2^riitroDen2y), Br- 

r . Z, and tert^ry butyl r are. used. ^ ^ : . . ^ ? , ' _ " ' v , " ' ' ' MH ' 

. .. : ^9 5 Pl^ 

nyl, DMP, benzyloxymethyl, Bum, Boc. Trt, and Fmoc are used. \ : ' : " ! ; ^ , 




55 



^reducWn In hydrogen gas flow In tjie -p resence 
.- t J hydrbgep 

i^^W 1 ^^^"!? 0 ^ 10 ^* an^ trpfluorpacetic acid, and mixture of these acids^basiclreatml^ 
ethylfniine^ trtetfiylamine, piperldlnb, and plperazfne, and reduction by sodium In |iqul!d ahmmonia a^used.The elim- 
ination reaction by4fie ac[d treatment described aboye is generally performed at a temperature ranging from about 
-20°C'to 40°C. In acid treatment, addition of a cation scavenger such* as .mfepi^ phen^ 
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paracresol/dimethylsulfide, i,4-butariedithiol, and i ,2-ethahedithlbl Is effective. 2,4-dinitrophenyl group 'used as the 
protecting group of the imidazole of hlstldlne is removed by treatment with thiophenol. ForrnyF group used as the pro- 
tecting group of the Indole of tryptophan Is removed by the acid treatment in the presence of 1 ,2 ethane'dithiol and 
'1,4-butahedithioi, as well "as alkaline 'treatment with diluted sodium hydroxide solution and dilutecl ammonia. 

5 [0d531 !li s Protedidh of functiohal^grdups that should hot be involved iri the reaction of the raw material^ protecting 
groups, elimination of the protecting groups, and activation of functlbna| group% involved in 1 the^ be ap- 

■ proprlately selected from publfcl^ known groups and ^ P ' !\ ^ { ! 

[0054] Irvahother method for obtaining amide form proteins, for example, first/the^-carbbxyl group of the carboxy 
termial amino acid is protected by 1 amidationy and [the peptide (protein) chain ts extended^ for ja desrled len^from the 

10 ' amino group side Then, "' a protein in which only the p'rotfBctirig group of the N-terminal^a-amih 

from said peptide and a protein in which 6nty the protecting group of the C-terminaT carbox^ is removed are 

* produced These fwo 1 proteins are condensed in the mixed solvent described above The details of the condensation 
reaction are the same as described above. After the protected protein obtained by condensation is purified, all protecting 
groups are removed by the method described above, and the desired crude protein is obtained, The desired protein 

15 in amide form bah beobtaiiried by purifying this crude protein using various known means arid by lyophilizingthe major 

fractiohv v *™*r i->. ■ •. ■ — < ■ • ■ ^ - : ; ';.. iv , 5 . 

[0055] T6'bBte5n ; e*s^en1leB protein 1 f or example, the a-carboxyl group of the carboxy terrnlal amino acid js condensed 
' with a desired alcohol to pqiaVe amino acid ester, and the desired esterlfied protein can be obtained by the same 
procedure as in the preparatioh r 6f the amide form of protein , • .. . '. 

[0056] J th¥ partial peptides Or Its salts of this invention can be 1 manufactured by publicly known method |or peptide 
s^fte^ inveshtibri with appropriate^ 

to? elcarribie; either Solid pSase synthesis or liquid phase synthesis may be used The partial peptides or amino acids 
that rriay compose 

groups, the desired peptide can be obtained by eliminating the protecting groups. The publicly known condensation 
25 and elimination methods Include the methods ' J ? 

1) M, Bbddhszlo/ arid M A Ohdettl Peptide Synthesis 'Intersclence Publfshers, New York (1966)' " 

2) Schroederand Luebker The Peptide Academic Press, New, York (1 965)^ 

3) N Izumiya. et al Basics and experiments' of peptide synthesis, Maruzen'Co (1975) 

30 ' 4) H Yajima and SY'Sal^baVft BwcherilicarDcpenment 1/C^emlstry of Proteins IV, 205 (1977) 

5) H. Yajima ed.: A sequel to Development of Pharmaceuticals Vol. 14, Peptide Synthesis, Wifbkawa Srioten 

[0057]' °Xflehhe%2c^ 

methddsSuch as soivent exaction, distillation, columnchrbmatbg liquid dhrpm^^raphy, and recrystalllzation. 
35 * Wherfthe partiai peptide obtain the above methods Is free form, it cari be converts form 
biTknown methods Oh tfie^olielr hahdfwhen a salt form ^bbfeined. rt cWbe cohverted to trie free fbrm by known 

[0058] For trf£ r^ptor p^eih of this invention, any j^ly rigcl^ the base 

sequ ence (DNA or Wn^, prefer^ly above can be used. 

40 : Said p^ of this jnyetjon, in which 

ma'0Je douby^fra^ When the polyn'ucieb|lde js dqubie^strande^ t "it may be double stranded 

DN A, double-stranded RN A^of bf^W^ RISI& hybrid 'VVhen the polu nucleotide is single-stranded, It may be (sense strand 
(le^codjng strandf 6r an^ . ^ :j \ ' ^ .. . ( ,.. ^ 

[0059] ^Uslhg the |>6jyhucie6tide encoding thTreceptor protein of tihifejnye^ of the receptor protein of this 

*s Invention can be* quariUf leci By, fo? example^jtlie known method published in separate volume of J^kkeri Igaku 15 (7) 
'Ne^PCRfa^^ % ^ 

[6060]' The bUA fenabdiri& trie receptor .protein 'of thfelinv^ntion may be any DN A of genomic DNA, genomic DNA 
(torary, cDNAdelwejd ^o"m the ceils and tissues 'described above, and synthetic DNA. For the vector used for library, 
bacteHbphag^^laOTW, cbsmid, arid phagemid may be used The DNA may be directly amplified |y reverse tran- 

50 scripiase poiyrnerase chain reaction (Rt-RCR) using total RNX or mRNA fraction prepared frorri the ceils and tissues 
described above . ( \* . " 

[0061] Concretely, for the DNA encoding the receptor protein of this invention, for example, DNA containing the base 
sequence presented by 3 EQ ID 2, arid any DNIA encoding the receptor protein of this invention that contains a base 
sequence thai hybridize to the oase sequence presented by SEQ ID^ under a high sirlngent condition and have 
55 subs^ntially the same activity as that 1 of the receptor protein of this invention (e.g. hgand-binding activity and signal 
transduction activity) f ' ' ^ ~ t ( 

[0062] For the bNA that hybridizes to' the base sequence presented by SEQ ID 2, for example, DNAs containing a 
. base sequence that have about 70% or more homology, preferably about 80% or more homology, more preferably 
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about 90% or more homolgy, and most preferably about 95% or more homology to the base sequence presented bv 
SEQ.ID2 are used. ,.. . r... j 

., 199?.?] • Hybridization can be performed using publicly Ijnown method or the modified method such as the method 
de f!^^ v '^W 0 !^M',? r .9!?, , ?.i r, .S! 2nd.(j. Samb'rook et al., Cq.jd Sprjpg Hamor LabVPress, 1 989) When a commercial 
s library Is.used, hybridization may be performed according to the attached instruction. Preferably, hybridization mav be 
performed under a high stringent condition.. ,", " ""' 

[0064] In said high stringent condition, for example; the sodium.concentratlon.is about 19 - 40 mM, preferably about 
. 19.-20 miyi, and,{he,temperature is abput.50 - 70»C. preferably about 60 - 65<"C. In the most preferred condition the 

10 „,More concretely for the DNA encoding the receptor protein', haying an amino acid sequence presented by 

. ?EC> ID:') . th^e DN^ . encoding the base sequejice presented. by.SEQ, iD:2 are used. .7 , „ ; 

[0066] ^^(ynu^^a^toljing^a part of the base sequence of the DNA encoding the receptor of this invention 
.••^Wftofth^l}a^.^|M^.^ no; only DNAa encoding the" partial peptides of this 

inyentip^descrlbed below but also the RNAs ' - •* 

15 i [O067] According to the present Invention, antisense polynucleotides (nucleic acids) that inhibit replication or expres- 
sion of the G-protein-coupled receptor protein gene can be designed and syhthesized based on' the cioned or the 
■.■.$$8^*^.*Smm-MW>®® Pf,tt!f,R^ encoding the.(@ ; p,ro|a|n ; i^i^.r.^or > Rrotein. Su&|£lynucle- 
eclds^can hybridKe to the RKlA of the G;protein=coupled receptor protein/and Inhibit the synthesis or 
function of the RNA, or regulate/control the expression, of the G-protein-coupied receotor proteih gene via interaction 
20 -: r ?!^, t ? the G-protein-ooupled receptor protein Polynucletldes complenetary to specffied,sequences of 

°*m ^^m^^^m^^P^^^ P^^^^^A ip^sificaliy hybridize to RNAs related 
. .*? m G ?^!! n -^HR^> r ^^pro^fR.aro useful tor. regulation/cpr^ql of me^ressfen bfihe G^roteiiVcoupled 
receptor protein, gene in vivo and in vitro, and are also useful for treatment or diagnosis of diseases The term 'corre- 
- ?P?^^ .Hieans •homo!ogpus , .,pr : •conHplementery' to a specific sequence of nucleotides including the gene, base se- 
25 quences, and nucleic acids. The term •correspond' amopgnuclepUd 

(proteins) generally means that the amino acids of the peptidb (protein) is to be induced from the nucleotide (nucleic 
acid) segu once or its compelmetary sequence..T,h e §'^end. heairpin loop, 5>end 6. base pairs-repeat, S'-end non-t rans- 
lational region, polypeptide transplation lnWatlon ; codo codon 3> _ 

end non-transplational region, 3'-end palindrome region, and hairpin loop of the G-pToiein-coiipted receptor 

so Protein gene may be selected as a prefe^ 

may be selected "' ' v .■- .. », 

[0068] " The relatioJnsHip Between me bbjecthre , aaet a n 

*lm?^W&W&$*fW&-'*»^!&< Antisense pplynucletide includes polydeoxypucleotide containing 2-de- 
oxy-D-ribose. polydeoxynucleotlde, containing D ribqse, other types otpolyunucleotide/tnat are N-gtycosjSe of purine 
35 . ° r MP$8* base, other polymers, having a non-nucleotide bac.ic bone ,(e q cpmmerciaj protein nucle ic.aclds. and 
, nuceicaci^porymers specific 

contain a nucleotide sequence having a structure that accepts base pairing or attachment found in DnX or R NA) Said 



and substitution ot one or more natural nucleotide by analogues; may Be Intramolecute'r-mpdrr^n^le^aes such as 
non-charged bonds (e g methylphqsphpnate, phosphotriester. phpsph ? reniidate. carbamate), may contain charged 
bonds or sulfur-containing bonds (e/g. phosph^rpthjoate, :pl^phorodi^ioa1ej; may. hayeslde^hain groups such as 

45 chrides) may contam intercalating compound (e ; g l •9$^!$^^ (e g! metals, 

radioactive metals, boron, oxidative metals), may contain 
anomencnucleicadids). wherein •nucleoside.V'nudep^ 
. - bas 1?, bu ? ? lso ? ther modified heterocyclic bases. Such^modified basesPmay be mediated purine and pyrirnidlne, 
acylated purine and pynm|dine, and other,het^pcyc|es:The modined nucleotide and modldWnucleic acid may be 
50 modrfied attheglycosyl region, for example, one or more hydroxyl' groups may be substituted by halogens or aliphatic 
groups or comrerted to functional groups such asetherahd amihdl '• --^risi 

. I99? 9 1„. Jhe artisense polynucleotides (nucieic^ of this Invention are RNA, DNA, ormodifiecl nucieicacids (RNA. 
DNA), Modified nucleic acids include sulfur d^rl^^far^Wk^no^h^e derivatives of the ^ nucielc dcld arid nucleic 
, aci<fe »«lstoni; to degradation of the polynucieoslde amide or oligonucledside amide, but are not limlntecl to these 
55 m e!ecules The antisense nucleic acids of this Invention are preferabfy designed following the policies below: The 
antisense nucleic acids are desinged to have more Intracellular stability, to have' increased cell pe'rmeapiirry, to have 
increased affinity fqr the objective sense strand, and to have decreased .txocity, if it has toxicity^ " ; ' ' 
[0070] There are many such mbdificatidns known In thwart. For example, modifications are i disclosed I In PhamiTech 
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Japan, Vol. 8, pp. 247, 1992 and Vol: B, pp. 395, 1992 by J. Kawakaml et ai.; and In ST. Crboke et ai. : ed., Antisense 
'Research and Applications, CRC Press; '1993; ' ■ '* ""' ,! . , \ 

[0071 ] The anUsehse hucieic acids of this invention may be changed or may contain' rhodftied 'sugars,. bases, and 
bonds;* may be provided in specif ic : f orms * suctfas liposomes and microspheres," and may be applied to gene therapy 
5 :or applied In "additive forms • Such additive form includes hydrophobic form such as poiycationic forms e.g. poty lysine 
that*rieutraiizes the charge of the phosphate backbone^ lipids that increase the : interaction with ceH membranes or 
• nucleic f acid uptake (e.g. phospholipids to' add include choreste ml and its derivatives 

: " (e.g: chresterylformate, cholic acid). These forms can" be -attach acid via base, 

sugar, "arid Intramolecular nuclbslde bonding. Other groups- are for capping specffica the 3^'or 5'-end 

10 of the nucleic acid, including molecules that prevent degradation by Hucieases r such' as exohuclease and RNase. The 
groups for capping include protecting gfo in the art such as glycols (e;g. pofyehtyleneglycoi, 

tetraethyleneglycol), but are not limited to these protecting groups. 
? [0072] f> The Inhibition activity of the antisense hud tie examined using trie transformahts of th is Invention, 

the in vivo arid In vitro Serie expression systems of this* invention/ or ^ systems of the 

is G-prbtein-coupTe*d receptor protefri i ''Said nucleic acjds'cah be > directly applied to pells* using yarlpus khowri methods. 
[0073] The DNAs encoding the partial peptides-'bfthisln^eh may be any^ bas^e sequence 

encbndinfcj the- partial peptide'^ library, cDN A; and cDNA 

library derived from the cells and tissues described above*; and synthetic DNA. Vectors Sled Tor library may feje bacte- 
/ riophagei plasmid, cosmid, and phagemid. v The DNX may be directly amplif iedus irig *mR ^ A fraction prepared from th e 

v 20 cells and tissues described above by reverse transcripta^ chain reaction ( RT-PCft ). " " 

^[0074] : 'Gbrifcreteiy/ as td the 'DNA encoding the parUaipeptid ) Dl^ A containing 

a portion of the base sequence of the DNA presented by SEQ ID 2 and (2) DNA that contains a L base sequence that 
hybridizes to the base Sequence 'presented by S EQ I D :2 ^ DNA 
sequence encoding the receptor protein' peptide having substantially sarfie activity (e g , ligarid-bihdirig property, sin gal 
23 transduction activity) to the activity of the receptor protein peptide of this invention are used. ' : '* ' ' ,.;. ; | ^ 

[007$] -For trie DNAs that hybridized tb the baie ^^uence'pfes^rlte'd^y SEQ )T6:2, ! 6nX^ containing aftput 70% or 
more, preferably about '80% or more t more preferably about 90% or more; arid niost preferably about 95% ! br more 
homology to the base sequence presented by SEQ I D:2 are used. ; t ■ 

[0076] For the m ethod f or clon in g th e DN A encodi ng the compelete receptor protein or its parti ai peptides,^ receptor 
30 proteins of this invention) of r thA1r^entlj3n^ : fBe DNA&Sm^^ cpntalnSrig a part 

MfiRft e base sentience 'of trie receptor p rbfeirV of this; inveniton, or th e D N A inserted In*' ah appropriate' vector can be 
selected by hydridiiati^ 
••' ^Invention or synthetic DKiA;^ 

2nd (J. Sambrook et al., Cold Spring Harbor'tab. Press; 18&9). : ^ wrVen commercial 

35 v teary are used ac^ fc-i*-«r-.- ^ £ 

[0077] Conversion of the DNA sequences can be performed by publicly known methodi such as Qugped duplex 
'method arid KurikeF method or fts rriodffield methods Using a known 'kit such as Mutan TM -G (Talcara Shuzb' Co.) or 
Mutan™-K (Takara Shuzo Co.): ^ *-•- - .v 

[0078) The cloned DNAs encoding the receptor protein can be used without treatment or, used after^djgestlon with 
46 restriction enzymes or addition dfjinicers when hecessar^ 'SaicJ Dr^rrmy cbriiairi the trans lationa) initiation cocion ATG 
( at the 5'-end and transolational stop codon TAA, TG A, or f&& at the 3'4ndrT and 

stop codon can' be :: added using : an ^ * " ' ' .. t t .. J J; 

[0079] • Expression vectors for ft daft be manWfactu'red, f or (^xaWipie, as^ollows: (i) 

The objectrve DNA fragment Is exbised r frbm the DfSIA encoding the repceptdr protein bfthls invenitdn , arid JlJ the DNA 
45 fragment Is iPgated to downstream ' v - ^ ' J* ' . 

[0080] i;? For the vector,^^ pBR322 pBR325, pUC12, pU<?13^ BactPussubtillS' 

derived plasriiid (e; g ; pU B1 1 0, pTP5, pCt 94), y&asf- drived pTasmid' Je .g. l pSHi^, pSHI 5), B^^erlbghages^such as X 
phage, animal viruses such as retrovirus, vaccinia virus, and baculovirus, and pAl-ii; pXTT, pRC/CMV^ pr^d/BSV, and 
pcDNAI/Neo are used: 1 * 4 ; ; : . .. : '.. . v 

• w so [0081 ]* Any prom6terHha\ is appropriate ^ndlM^praSi^n'ds to the" lifisi used for thV ^ne^expressibp may be used 
as'the promoter used in this invention For example, when animl celis ar^ SV40 
promoetr, LTR promoter, CM V promoter, arid HSV-TK promoter are use^ Among them, CM V promoter and SRa pro- 
. * rnoterare preferred When the host Is^ba^erla^ recA prprnpter, XP L 

promoter, and Ipp promoter are preferred When £no #<^tj^^£^#r1^ of Bacilius genus, SPOI promoter, SP02 promoter, 
55 penP promoter are preferred7When the' host is yeast, PH65 "promoter, PGK'^rombter; GAP promoter^ and AD H pro- 
mbteP are preferred When the host Is insect cells, pblyhedrln promoter arid Pi 0 promoter are preferred 
[0082] 'in addition to the vectors described above, expression vectors cbntanlnlg enhancer, splicing signal, polyA 
•"' signal; selection marker, and SV46 replication origin (&V40 ot\) may be v used when desired. For the selection marker, 
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. for example,,dihydrofolate reductase (dhfr) gene [methotrexate (MTX)-reststant), ampicill in resistance gene (Ampn 
and neomycin resistance gene (Neo', G418-reslstant) are used,. Especially, when dhfr gene, is ; used as the selection 
™^ using £H£ c^lls ? (dhf r), the objective gene can be selected using thymidlne-free medium, . i 
.... [O0B3] .yvjiert necessary, a signal, sequence appropriate, for the host is added to-the N-termlnal of the receptor protein 
5 - r?i ^VR*? 1 ?"'^ genus, PhoA signal sequence and OmpA signal sequence 

: When !? -^^Sk^W* 9?nus f a-amylase.signal sequence and subtilisin signal sequence are 

• •< SSfft WW M^Ayaest, MFa signal .sequence and SUC2 signaljsequence are useoVJAmen the host js animal 

[0084] :| ; U?jr)g.the^e*tp^ QNAenQoding the.receptor protein. of this invention constructed as described 

, f: : , For the host,, for, exmaple, -Escherichia genus, Bacillus genus,, yeast, insect cells, insects, and animal cells 

aroused. . >f _ n , s „ - •> * ■ '-v,-,-! - -* 

I 00 ?$l Speqlf jc examples of the host of Escherichia genus pre Escherichia coOKX? DH 1 [proceedings of the National 

16.9X1.968)], JM1.03 [Nucleic Acids Research 
13 MM\-W TO>!^^ Biology Vol. 120, 517 (1978)], HB101, [Journal of Molecular Biology 

J.,. ; : ... : :, c; . l , .... .. .f^fKil. 

MI114 [Gene Vol. .24, 255 (1983)] . and 207-21 
.. m?£Ji,, f%^ \ NA87-11 A, DKD-5D, 20B-12 

f? T ^rbM#M^ MG1 

i f^^W P*H* derived from Trichoplusia ni eggs,, Mamestra 

' .tr^^^S^MM'^X Es MS^n a ;a9rea the virus is BmNPV, sillcworm^derived cells 

( 3 ^!PP^ m ,?^^4^!^ f^l^P^^-Jpr saiUSfcells, for example, SF9 cells (AJCC CRL1 71 1 ),&12\ cells;(Vauqhn 
& J-Uetal , In Vivo 13. 21 3-21 7 C1 977)) are used " ■ " ' ' 

[0090] .For. toe hps,t,of Jnsect, -f or exarnpje, silkworm , larvae, are used [MaefcetaJ. .{Nature, VoL 315, 592 (1985)] 
\ monkey COS> cells, Vero, Chinese hamster CHO celis. (CHO), dhfr 

gene-deficient Chinese hamster cells CHO (CHO (dhff > ceils), mouse U cells. -mouse AtT-20, mouse myeioma cells 
rat GH3, and ,hurnan FL cells are^ used ' * ' V'-' '.^.J 1 - " ' 1 

EgSffir *i«ffl£PB ^%W^?m^^S§PS^1or example l; the methods published in Methods In Enzymology Vol. 




30 



35 



[0094] Insect cells and insects ; 9^!? ; b§ r lraraf jDjrr^^J according to e .for.example v: 1hi 



hfflWlfl* SSSlH f a ^j?.^ e A^ for sample, the methods, described In Cell, Engineering (Saibo Kogaku) 
e Vol. 8, New Cell Engineering Experimental Protocol, 263-267 (i 995) (Shujun-sha) and Viroloc^ Vol. 52, 456 



ogy, 6,47-55 (1988) "~ ^ ^ — ~ — " " ^ method ;P ublisN4in Bip^echnol- 

" ^r2±i ^:^^!iJ2 ^? :*-> t-v^ / .^^^^;. ) 

Separate > 

- ' ^ by l^xpr^^^g t|ie DN A encoding 

t tr^G-prptein-c^ , ^ . .. ( M ^ ' _ ^ ,/ f V n , 

[0097] For the medium W culturfho^the ti^nfprmar^ liquid rriedium is 

^,suitabte,ln^ 

■ P^fv^^'Wf^fl? ^^f^ Jhe carbon sour^.includes.glucose dextrin, soju^e,starch; andsucmse. The 
nitrogen source includes Inorganic a^dp^ajiic cpmpounds, such^as: ammonium. sails, nitrates; com steep liquor, pep- 
soybean cake,,and^ 

spdjum r djhydroo;e n phosphate, and magnesium chloride, yeast, vitamlns^and gro^st^uiatinglactore.rnay be add- 
.e£j..^h;e; pl^about.5; T . 8 is desira ble.fbr the^cultji^. .„ .-,., ' .V.'.'\ "^V . 

[0098] iFor the culture medium for Bacteria of Escherichia genu* for example, M9 rnedTum containing glCco^ and 
casamino^ 

y $%\J$7ty >y^ n . moje. efficiency is. required fdr the function pf the promoter, reagent such as 3B-indo- 

e generallyxu.ltured at 
,when_. necessary. 



45 



so 




3 - 24 hours, and.aeration or agitation may be added to the culture, when necessary 



, about 30 r 40° C for about 
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about 5 - 8. The culture are generally performed at about 20 - 35°C for about 24 - 72 hours, and aeration or agitation 
-'• may be added to'th'e culture, when 'necessary. ' ' ^ . : 
[01 01 ] When the insect cells and insect derived trarisformants are cultured, Grace's insect mediiirTi^Grace, T.C.C., 
Nature, 195, 788 (1962)) containing appropriate supplements such as inactivated 1 0% bovine serum Is* 'used as a 

■ • "medium. The pH of the medium is preferably adjusted to about '6 .2 - 6.4. Usually, the culture is performed at 27°C for 
' about 3 - 5 days, and aeration or agitation may be' added to the culture; when necessary.' ; ' ' '' ' r 

[0102] When the trahsfbrmants in animal cell host are cultured, for example, MEIvf containing ai>6ot 5 - 20% fetal 
calf serum [(Sience Vol 122; 501 (1952)), DM EM {Virology Vol 8, 396 (1Sl59)] t RPMI 1640 medium jThe r Journal of 
■ the American Medical Association vol. 199, 519 (1967)], and t99"rWedium [Proceeding of tH^ Society for the Biological 
Medicine Vol." 73, X (1 950)] are used as a i mediuml The I ptf Is preferaBly adjusted to about 6 -'8. UsuaJly/th^ culture is 
■ ^ pellorrTfed at abbuVad - 40°C for about 15 - 60 hours, and aeration or agitation may be added tb the culture, when 
^necessary " " ' •' ; * •- v K ' ■ ' 1 ' ■ '■ ' 

! [0103] 5 Then, the G-prbteih-coupled receptor protein of this invention is produced dh the'ceil merribra trans- 
-•fbmiants^ :l ,: ■ "~ : '' c • : u * i; 5: ' ' ' ,f,, "'V"* ~* -jwcc!.^ ->v« : ;«-..- 

■ [6104] The. receptor protein of this Imrentloh'bSn'Be'piihfied from'ibe culture deis^rbe'd¥6bye'&y ( for example, the 
" methods described below ■' 1 " "* ' ! r : > 

' [0105] Whehthe receptor protein of trifs invention is exto^ 

1 are collected after cu Itu re bya publicly known method, and suspended in appropriate b^er/Trien, the bacteria or cells 
are disrupted using ultrasonicatlbn, lysozymes, and/or by freezirig^thawin^ ^ndthe cn^de extract of receptor protein 
is obtained by centrifugation or filtration The buffer may contain prof efri^enaturants such as urea and gauanidine 
'hydrochloride^ super- 
natant, the supernathat is separated from tHe bacteria or ce^ 

[0106] For purification of the receptor protein from the culture supernatnat or the extract obtained as described above, 
publicly known methods for separation and purification are appropriately c^ fcnbwrV methods 

for separation and purification include methods using solubility such as salting out and solvent precipitation, methods 
' mainly^ aVdiaJysIs^ gel 




high performance liquid chromatography, and methods us i rig cnffereSces in i isbej&tric point such as isoelectric focusing 
[0107] When the recepW protein ^ be coriVerted to saltslfy publicly 



known methods or Its modified methods. On the other hand, when the receptor protein Is obtained In a salt .form, the 
salt form can be converted to the free form or other salts by publicly known i methods ; onts' modified 
[0108] The receptor protein produced by transf ormants can be optionally modified or partially removed a polypeptide 
from the receptor protein by treating the receptor prbteih with an appropriate proteih-rrio^ifyihg enzyme befbre or after 
purification For the protein enzyme, for example, trypsin, chymotrypsin, a^ M- 

hase, arid gf^cbsidase are'used; ' 1 " * : ' v ' : ,:;i,ij "' , ' v; - ' /" v " ' ,: - • * * " UT - ; - ! ■ -•••^^q 

[01 09] The activity of the receptor (irotein or its salts of mislriVentlb'n produced as described above can be measured 
by binding assay using labeled ligands and by enzyme immunoassay using specific antibody. ! ~ ^ ^ 
[0110] Antibodies a^ this Invention may be pblycloncal 

antlbodyand monocfonal antibody that recogn lie the receptofprbteln of this invention, its partial peptides*: ancl its salts 
[0111] ' >fttibbdles a^instth its partial |teptides 0 arid its'salts^bf this indention 

and its other forms of this invention ) can be manufactured according to publicly known methods for manufacturing 
antibody and antiserum using the receptor proteins and Its other forms rtf ; th^i'hv^n1loil'aa antigens. 1, ~" ' 

[Preparation of nWrib^bnaTanfcbbtyl ' ' ' ' " ! "- '" : • '-■>'-'■ - 

-••-,:......":,:.« ■■ !i« ' '>? t -? 1 . "»' ! '■ ', .! .•? - : • ' .. A . " ? ■ . ''. i . ' . . /■ : " ." /" "• t V. . ' .* ' V }) 

(a) Prepa'ratlon of mohoclonal antibbdy-prbducing cells /: 1 ■ 

[0112] The receptor protein and its bthbrforms of this invention is admin isterecJ with of w^ 

sites which antibody production is induced in mammals. To increase the antibody productivity/ Freund complete or 
incomplete adjuvant may be administered. Usually, the protein will M a^ihistSrerfeyery 2 - 6 : wjeeks,'2 - 1 0 times in 
total Mammals used include monkeys, rabbits, dogs : guinea pigs, mice^ rats, sheep, and goats, and mice and rats are 
preferred 1 ' ;M ' ' * ^ ? ' ' i ^ 1 ■ /' ' ' ^ ' ; ^ ■ " ■ 1 1 
[01 13] In preparation ol monoclonal antibody =producing"ceOs; animals In which antibody titer Is observed are selsect- 
bd from warm-blodded animals Immunized With antigen 'such as mice, and the spleen or lyrhph nodes "are excised 2 - 
5 days after the final Immunization. Monoclonal antiboby^roducing hyb* ridomas can be prepared by fusing the antibody- 
producing cells contained in the excised organ with myeloma cells Antibody titer In an antiserum can be measured 
by, for example, reactihgttie labeled receptor protein or its other forms of this invention with the antiserum, then meas- 
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UI J|?9 !|? e a ? t,v !ty of the . , ^ bel bound to the antioby. The cell fusion can be performed according to known methods such 
as the method for Kohler and Milstein [Nature Vol. 256, 495 (1975)]. For, the fusion-promoting agent, for example, 
pplyethyleneglycol (PEG) and Sendai virus are used, and PEG is preferred.. ^ , . . r X ; .? 
>JQi,^. : .^ and P3U1is preferred, the preferable 

ratib.pj'^e^riurnber^ cells (spleen ceils) to that of .myeloma pel |s is 1:1 ^20:1 . .PEGj[preferably 

PEG1000 - PEGSOOpj [ Is, added [ at about 10 - 80% concentration and the cells are incubated at about ,20 - 40°C, 
; preferably abpuyp ^ - .10 minutes, then, an affidem cell fusion.can be prepared, ;\\ 

. ; W$9H$!P?& 0 $* tor sc/e^ning mocion.al.antibpdy:producing hybridomas ca be used. For example, hybrldoma 

culture } supernatant js added to antigen the receptor protein or its other forms adsorbed to so|id phase y (e.g. micro- 
, Plato).^ockly or with ( carrjer, then, anti-jmmunogiob.uiin antibody labeled with radioactive substancV or enzyme (when 
^?:5?lfe^?f ^ £jP!J are mpvso ceils. anti-m.ous.e Irnmu noglobjln antibody, is used) or protein AJs added, , andjhe mon- 
oclonal antibody bound to the solid phase is detected. In other method, hybridoma culture supernatnat padded to 
sntMmmunpglobuH^ labeled 
with radioactive substance or enzyme is added, and the monoclonal antibody bound to the solid phasej^ . detected. 
15 , [°1J 6 1. .^P.noglonaJiantl^dy can ; be o selected by. publicly known methods or its modified methods. Usually, medium 
for animal cells supplemented with HAT (hypoxanthine, aminopterin, thymidine) is used. Any medium Jn which hybri- 

f^f^fvgro^^^^ 

1 ,0^20% fetal calf seru^i'G^^um Pu^.Chelm^ - 10% letaj.calf serum, and 

seru'm;free^ Nlssui Pharmaceutical Cq M Ltd.) can be used. The temperature 

.forcyltu'rp js ystial^ 20 - 40^, f)refe^ly ^bout 37°C. the duration of cultureVlsiusualfy^^ays to 3 ; weeks, preferably 

'1. -^^ee^ M Cc^ gas. Trie anybody titer in i hyWdpma culture sup 

:.•! ^Jbe.n^asuVe^^ in abt^erurn described above;; : , , 

(b) Purification of monoclonal antibody M ... _ , s „ : , : 

:., , [01171; . Jhe monoclonal antibodies can ^ purified by trie immunoglobulin, purification methods convention ally used 
\; -^d?iH H ! 5 ^M5-:9? %^^?-- P^V^ 1 ?^^® 1 P^P^iop, isoelectric precipitation, electrophoresis, 

, , . . : ; ..^^o.d.ln which only antibody, js .cpjle^ed using an A, 
30 and ^ antibody from the. binding]. / 7, . . 

[Preparation of polyclonal antibody] _ ^ ;< . ^ 



35 
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45 



[0118] The polyclonal antifepdy of this Invention cari be manufactured by publicly known methods or its modified 
[f 1 ^?^ ??- f$f^)%.' a cp^pMiof immunogen '^ritigen pf the receptor pi^ejn pr^s o^er fonpsj arid carrier protein 
is prepared, and mammals are immunized with this complex by the same method as, described for preparation of 
„ mOTcclpnal antibody, and l_ ^.e,|nf^^^..^ntf(irf f ng ^the antibodies against the receptor protein' or Its othef forms are 
collected and purified.. ' ' ^ '\ ' " " J ' ' 

™ "1 ! ln .9 r 1 .® com .E'? x < ! mm "R9?nj fln ^ f? arr ^ Gr P^®,l n tor : Jmmuntelng - } marnmats, for the.type of carrier 

prote^ and the nixing ratio oif parrie^o ^o h ratio can be used if 

W^^^y is efficiently produced against ^ h^ten immunized with cro For example ? bovine serum 

albumin, bovine tty^ hapten 
of about 0 1 - 20, preferably about 1 - 5. ^ , ' r 

[0120] Various condensation agents can be used for coupiirig of carrier to hapten. Active ester reagents containing 
glutaraldehyde, carbodiimide, maleimide active ester, thiol group, and djthlopyndyl group, are used. . . .. 

[0121] The condensation product is administerd wtth or without carrier and diluent to ttie site at which antibody can 
be produced in warm-blooded animals. To increase the antibody , productivity, Freund complete or incomplete adjuvant 
may be administered when the condensation product is administered. Usually, the condensation product may be ad- 
^ mlnjstered^eyry once pe f r v af>out 2-. 6 weeks, r .abiqut 3 -..iO.times .in. total.. . ... . / * L , : 

s ? 

immunized by the mel^od/described, above" , 

[PI? 3 ! the polyclonal antibody titer^ fn aiUiseurm be measured by the same procedure, fpn the serum antibody 
titer described' above! The polyclonal antibody' 'can be purified according to the same purification rnethod.for Irnmu- 
noglobulin as that of |he monoclonal , . ' lli. 

[0124] TTie receptor protein and its salts, Its partial peptides and its salts, and qtslfs encoding said receptor protein 
or its partial peptides can, be use0 for the following items (i ) Determination of jigands (agonist) for the G-proteln- 
coupjed receptor protein of this inyentlpn; (2) Prophylactic and/or therapeutic drugs for diseases related to dysfunction 
of fheVQ-protein-cbupled receptor protein of this invention; (3) Drugs for gene diagnosis; <4j.Method for screening 
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compounds that change the expression level' of the receptor-protein of this invention or its partial peptides; (5) Prophy- 
lactic and/or therapeutic drugs for various dlseases contairilng a compound that changes the expression level of the 
receptor protein of this invention or its partial peptides;* (6) Method for quantification of ligands for trie G -protein-coupled 
receptor protein of this invention; (7) Method for screening compounds' (agonic and antagonists) triat change the 
= 5 blnding prbperty between the Gi-prbteih-coupled'receptor protein of this invention and HQahds; : (S)' Prophylactic and/or 
therapeutic drugs" - for varlo Lis diseases containing a compdii hd that chah ges* th'e bin alng' p ro p erty between th e G- 
' • ■ ■ protein-coupled receptor proteih of this invention andligands; (9) Quahtificatioh-of the recepV6rprbteih of this invention, 
■» : 'its partial peptides; arid its salts; (10) Method for screening corripbu receptor protein 

■ ■ ■ of this invention or Its partial peptides In cell membranes; (1 1 ) Prophylactic ah d/6r therapeutic drugs for various diseases 
io containing a compound that changes the amount of the receptor protein of this invention 5 br its partial peptides in cell 
■c membranes! (12) Neutralization by antibodies against the receptor protein of this' invention', fts partial peptides, and Its 
1 - ''SaltS; and^ (13) •'Preparation of noh-humah animals that' possess the' DMA' encoding the 'G^rotein-cbupled receptor 
1 ■: 'protein of 'thls^lhVehtfbh^- - ^ - -^r^innL . k: : >^m> ■ **m's*~W : w 

'■ -[01 25] '-Especially, using theTecepto'r birii ding assay system using "the expression System i of tfie Recombinant G-pro- 
15 tern -coupled' receptor protein of this invention, compounds (e.g. agonist and antagonist) th'af'cii^g'etihy binding prop- 
erty ol human- or mammals-specific ligands for the G-pfoteiri-cou^ screened /and the agonist 
and antagonist can be used as prophylactic/therapeutic drugs for various diseases. 

[01 26] ^ Concrete explanations as to } use of the -receptor protein' of this Invention ! its partial peptides,' and* Its salts 
(receptor protein of this invention arid its other forms),- DNAs encoding the receptor 'pro^teTn'^'tnls W^tioh and Its 
20 ■ partial peptide's (DN A of this invention), arid antibodies againsfthe receptor protein of this invention and M Sifter forms 

• ^(arttfoooyo^^ ■ ,f> '- ,v -?'™ : W iflin^.qortl - : •■■••!-:-.yn. r.m' ■|.3-f..s-.M , .-.i i 

(1 ) 'Determination of ligands (agonist) for the G-protein-cbupled receptor protein 'of this InveHltori ' <' : ' 

25 '[0127]' TTie receptor p rotei hV its salts ■ ! its partial pepticfes ; 1 arid 1 its salts" oif this invent 
-searcfiln^ 

r. ^[0128] ^This inventibri^provides a method for determining 'ligands* for the receptor protein of this invention which is 
characterized by^ inventfon; its salts, its pSr^taTpeptides : or 

• ; ' -'Its saltsl J ^''^ l>l - J : > ,;-*-- l '>:« , " f i'^ '.•'iv«r05l ■ojoni*:-o !--:;ViViO-s.'pVv> .PlW- ' '.0«:' ; -»^'- , *-W:ij:.-.\5-.^»scJ :^r. ^.fjignol^" .• 

so ^ ■[0l29]^»Test i 'compb public^ 'k'nfevW 

- ^ ' gluiamiriejee^ 
xalcltoft^^ 

(VIP), somatostatin, dopamine, motilin, amylin, bradykinin, calcitonin gene-related peptide*(bG^ pan- 
^creasta^^ 
^ ■^NAP^2}ENA-78|PF4^ 

:i histarnih, heu?oterislhrtPiH; pahcreat^ t^^M^^^^WiM^ iiSbsin'c^J 'for exlftple, tissue 

- exiracisa^ Said 
tissue^ extracts and cell cuito^ Ift^W'n^^^MsIn of T th?s Invention and 

fractionated by measuring the cell-stimulating activity, and finally, a single ligand can be obtained. M ^ f1, f^ T1 
40 [0130]" Concretely. In We 
• ■•>••• -Mts'-'tfaitfaf 1 ^$^Ad&;^P'it8^IS&ft8, ^SF^lslASf'tli^' te'h^tf^i^^H^di^N^slSi! sysfeVfr'foV in the 

u receptor^ 'p^titie^ 

1 product} or Its 1 salts- that bifid id thVr^ (e.g. 
-actrvlty that promotes or iri^ 
43 cAM P'^roductibh^ Intracellular c 

phospfioryl^ ' 
[0131] The method for deterlniriirig the ligand bf this invention fe characierlzed by B 1of ex 

' amount of the tesf S6'Ai^Tid''b6tjMt&' , ihe receptor protein or its pahlai" peptides' and the f cMl4timulating ai^Hvlty when 
the test compound is contacted to the receptor proteih of this investigation or Its pa^^pl^ldes* 
so [01^2] -'Mbr^ cbrKsrefer^'thls irive or its 

salts of this invention characterized by follows.. '""' : ' f( ' ,; ' ^ M ' ,?J A,ivAu - >?: • r ■^ f .^ ;r! --w 

©Method for determining ligands for the receptor protein or its salts of this Invention? characterized by measuring 
the amount of labeled test cbmpouhd bound to the receptor protein or its salts, or 2 Its partiaf peptides or its salts 
55 f ' after Contacting the 1 labeied test compound to the recepfdr 'protein J br1ts salts,' or the partiaf peptides ; or its salts. 

©Method for determining ligands for the receptor protein or Its salts of this invention characterized by measuring 
" the amount of labeled test compound bound to cells' cbhtaihing the'receptbr protein of this invetion or its' membrane 
fraction after contacting the labeled' test compound to said cells or said membrane fraction.' 
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©Method for determining ligands for the receptor protein of this invention characterized by measuring the amount 
•t 9!MW?? te*l compound bound to said feceptor protein.pr its salts, when labeled test compound is contacted to 
r^^9r:RF9fi||ri of this Invention expressed on the cell ( membrane, by. culturing.transformant containing the 
A epcoding ; the receptor Dr.ptein of this Invention. . . . v --.!?- ...■,:/. .:.v». !s: 

^^^*^®^* > ^RF4 "'^fl ^^^ff^T^iRi 1 !? 8 ^ JJlJP^™?3l^ "f*?^ *?*«="3955?«|3!*or-f>r'0*«^r» or Its salts of .this invention charaQterizep* by measuring 
Jhe receptor protein- mediated cell-stimulating activity ,(e.g. activity that. promotes or jnhibits aracbldqnic acid re- 

. :}$,P\ IP?^?.! ,PM??P^KP^!R d ^?!9 n » :< ?b a n9 e s !" n ; cejjjrnembrane potential, phosphorylation of intracellular proteins, 
.. b i , a ^!X a ^^v°tp^ s ^^ nd pHTeductionj. when test compound is contacted to cells,cor>taining the receptor- protein of 

:^^y^nt)C>n; ( an0 ; ,,., ;v , >( ,,,,, .,/ v. ! .. ;ffltfJ . W! . ^ 

-,.^JI^P^lV.^f r ^^^^^.i 0 ^ tr > e receptor protein or Js salts of this invention and the : receptor proteln- 
•= TO^fPS^S?? > ^fc^iffPH W^WBc .fS^^y'.'t 0 - 9- .actjytty^that, promotes or inhibits arachjdpnic,;acid ; release, acetylcholine 
release, intracellular Ca*+ release, intracellular cAMP production, intracellular CGMR production, inositol phos- 
fi !^ t6 :P ro f!H9^S5! SjWWSMH \gS lln^Wbrane potential, phosphorylation of Jntracellular proteins, activationiof c-fos, 
: .. a M Pft rf^M^Whj ^hen test .com^ the receptor protein expressed pji. the cell membrane by 

a: spy!^r|fl9 jransf^an^ receptor protejn pithisjnyentipn. \ V^Ci^ 

W^l.ij^ftfevPr^ 6 ^ 1 ? to B^?^ ne - tes^ h desqribedjn,®and @after,the tests described in ©to ©are performed 
.and^^estcprripoun^ - iG ; 0 ,,. .. K ] 

iifflftl-inf Stffft^SKP^pV^ljjj use^ : ln ? the methojfe for determining thejigand, any ; molecule^hatcontains the re- ( 
ceptor protein of this invention or the partial peptides of this invention described above can, be used, (but the receptor 
protein expressed in a large scale using animal cells is appropriate. 

[0135] For manufacture^ expression methods described above are used, 

but it is preferable to express the DNA encoding the receptor protein in mammalian cells or insect cells. For the DNA 

: /s^R^Snt PRSP^'^S V?? .Rrptoin 4 reS[i9n ? 4^^H9n[ptemS^rY P N A usually A used p - : but; I( is.^ot Restricted to-the 

complementary pJ^.. F^ 

:.y e "^j5M^ it is 

; Bf^?^tfe 'tytflfc $ e . $HftM9&Pi H downstream of nudear lif^Stl^S^ki^ (NPV) 

Belonging to baculovirus which host is insect, SV40-der1ved promoter, retrovirus promoter, metalloth^ipnejn promoter, 

R u £!l?&^^^ be pertq method 

. . ^SNt^j^-^^^ 0 t*&fol?9^ pp. 

19555-19559 19921 

'« * '*u; p#iiW***"i&f' WwVMio *;rHv«frM . : -.rfynrcft n» : m".-* -K.-irn;ir»r.k ,.iftbi3;*i^v»«X^v /! 

*?>1 W\ » , T-Wr e |Pr°. ft $ e rnethpds : for determ jnjrig HgancJ > of ,thls y Jnyentio n^^he receptpr protein, its, partial, peptides 
-^ffl^^u^^/^^'iP^ n $$*&'^Y< fo* .M? e 0 a? the.mplecule : cpntaining^ of -tnlsjnvention 

*J§3!?&^ of 
, ; • Wj^Y^PPi •^^f , ^ a ;^!?- € ? ft&HtWl^ be fixed according to publicly known 

methods. . , " ' J ., 7 " . ' *" V ** 

. [?J38] . f ^9^«^t^nir;9.tt!IS ^PMi; R^ e,n ^?^W expresfing the receptor protein 

.SCS&KlOyA^ ^f^F^^JaSf^ yeast, insect cells, ^jd .jmlp^cells.fra used. ( 

J9il3^ ^uTIjfi^il-ifS^^ 8 . %?fi8 n - W^n 8 ^ 9 ^ publicly 
Jf n .? wn ^ e ^ds ajfter disrupJpn,o^ Inplude cru^hjhojth^ cells using a Potter- 

, r^M^S^^M0^9iP^ Pfijs-Jfirough a narrp%noz2|e with cprppressing the ; ce(!s .us.ing.-a, French Prefss. For the 
cell membrane f^cWonatipn, r frac^ and density 

a^^JS^f^tjffMSSti? 1 ?. .^ r ?i^ftlo^y?e^-- Mot; exampje, disrupted ceil syispension^ low] speed (500 - 

) , ?^9;R m ti?R W-t s ^ 0P^)**%m sMPOTateni. isxei^rflugepGt^ high s|>eed (1 5,000 

- 30,000 ^^l^i^ty:^ rmnute| - two hours, and the iSjUsed^s the ^e^brane jrad^on. Said 

"and membrane proteins 'derived from 'the ceils^ >..>.^ ....... K 

[0140] For the amount of the receptor protein contained In the cells containing the receptor protein or the membrane 
.M^rFSS^IS? ' IP® /"^iffrH'?^. P e r ^'l-'.s P^t 01 '^. a»H^ 1 ^5:1^ 7 -P?P , ?PM! efi -P.ar C?\}. Is appropriate.-^ the expression 
level Increases, the ligand-binding activity (specific? activity) of the^rnembrane fraction increases L whlch allows not only 
construcpon of a highly sens|tiye acreenipg system but also measur^rpent of. a large dumber pj samples using the 

same Jot/' \ ' \. ' ' ' ' / ' J ' '■ '** "/ 

[Pi 41 ] w . To perform the te^ 

or its salts, appropriate receptor protein fraction and labeledjiest compounds are necessary./.. ' 
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[0142] For the receptor protein fraction, natural receptor protein fraction or recombinant receptor fraction having 
equivalent activity to that of the natural receptor protein fraction Is preferred. The equivalent activity means equivalent 
llgand-bindlng activity and signal tranduction activity. * 1 " ,,1T 

[0143] For the labeled test compounds, [ 3 H]-, [ 125 l]-, [ 14 C]-, or (^SJ-labeled angiotensin, bombesin, canavinoid, 
5 cholecystokinin, glutamine, serotonin, melatonin, neuropeptide Y, opioid, purines, vasopressin, oxytocin, PACAP, se- 
cretin, glucagon, calcitnonin, adrenomeduHn, somatostatin, GHRH, CRF, ACTH, GRP, PTH, vasoactive Intestinal and 
related polypeptide (Vl P), somatostatin, do^ 

leukotne*ns,' r pancre prdstagiahdlhs, 'thromboxane, ^adenosine, adrenaline, a and p-chemokines (e.g. IL-8, 

GROot, GROP, GROyJ NAP-2, ENA-7B, PF4, IP10, GiCP-2, MCP-1, HC14, MC'P-3 0 \-309 MIP1ot, MIP-1p ; and 
1 o R ANTES) , e ndoth el In , ehterogastrih histamine, neurotensin, TRH , pancreatic polypeptide, drgaian lp are app rop riate. 

[01 44] Concretely, to perf orm the method for determining hgands for the receptor protein of this invention or its salts, 
" ? firstly^ by^ suspending the ceils Or ceil emme'Brane IraWbh^cofitaSnlhg the recejDtor protein of this invention Into buffer 

appropriate for the determination, the receptor preparation is pfep^ does not inhibit 

the binding of Hgands to the receptor protein sucn^ 4-10 (preferably 

is pH 6 - 8) can be used. To reduce non-specific binding, a surfactant such as CHAPS, Tween-80™ (Kap.-^tras Co.), 

digitariiri. ahcj debxych olate ah d vari ous proteihs r 6uch as bovine serum albumin and gelatin?hay be addend to the buffer. 

To inhibit degradation of tne receptor as PM§F, leupeptin, E-64 

{Peptide Research ^oratbryVc^ 

amoui^ (5,0PP - 50 9»P 00 b P m ) ^Jt 3 ^! *. or £*Si«ja£e^ \s added ' To examine the non- 

20 specific binding (NSE*), reaction tubes containing a highly excessive amount %\ non-labelecl test compound are pre- 
pared The reaction is performed at about ;0°C - 50°C, preferably about 4°C - > 37°C, for about 20 minutes^- 24 hours, 
preferably for about 30 minutes - 3 hours. After the reaction the reaction. solution is filtered through a glass fiber filter 
and the filter was washed with ah appropriate amoBht ollhe Buffer? the radibactivi^ re filter 
is measured using a liquid scintillation counter or counter. When the count obtained by subtracting non-specific 
25 : binding } (NSB)Wm^ cahbe l selcted aVa figarid ^(agbnist) for the 

receptor protein of this invention or its salts. ° ' li % ' ' '* "*"' u ' ' ' 

[01 45] m To perform the methods for demterminlng Hgands forthe receptor protein of this invention or Its salts described 
n a es ^a-v^-w^v^j - , ^iv,^ r.:^ : > „ - — « • - — - "~ ^^achidonic 



intracellular cQMP pro- 



So 1 ductibn ^rtbsitol'phd , change's in cellmembrane 1 potehWi*^ ^'Jjpi|*ace^LHar proteins , 

activation of c-fos, and pH reduction) can be measured using publicly known methods or commercial fejts^tbncretely. 

& ' fl3rt';ceii^c6n.6ini n gm-6"rocepior^ 

is exchanged to fresh medium or appropriate buffer that exhibits no toxicity forthe cells. After the ceils are Incubated 
with test compound for a specified time, the celfs are extracted or the supernatant Is collected/and the product 

& ^timulatH 



40 



"'45 



ccording to iHe corresponding' rrietfibd Wheh th4 production bflridicator subs^aWce%T' tr?e cefl-stlmuiatlng 



jdi'46lj^ J the K^df^e^'mifnlnp jigands fof the receptor prote in of this inVentibn rebep{or protein 

or its' salts, the partial peptid its salts, cblis cohtalnirig trie receptor protein of this Invention, or 

the membrane fraction of cells containing the receptor protein of this invention. 
[0147] Examples of the kit for determining hgands of this invenion are as follow.. , 



1 . Reagents for ligand determination 



.: : -' . -i«r'-. 
■>fU ;!?V! . 



QSufferefor^ ; 3f . 

Wanks' ^Balanced Setit Solution (Gibco Col) supplemeted with 0 05% bovine s eriim albumin (Sigma Co.). 
! Ji Th e solution is sterilized by fiiteratioh through a 0 45 jim filter, and stored at 4 b C of may be prepared at use . 

id ' 3 " ©StahcWd l S-prb^ 'receptorpfbfelh NrM 1 ' v * ' ' : '" * ^ ** " ' ; ' . \'* 

. CHO cells expressing the receptor protein of this invention are passaged in 1 2-well plates at a density of 
5 x 10^ ^cells/well and cultured at ^ 

^Labeled test compounds >v / . ' \ ■> , 

V Commercial pH]-^ p 25 !] \V*G\ or pssj-labefed compounds or compounds labeled by appropriate meth- 
55 ods " v J y \ t ' \ ' . i ' V ' ' / ' . f . 

Aqueous solution s of the corrip oii hds are stored at 4° C or -20°C , and the solution is diluted to 1 pJM with 
measurmeni buffer aV use! Test cornpou n ds which are diff iciitfto solve into water are dissolved In dlmethy tf or- 
mamide, DMSO, or methanol. 
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®N on-labeled compounds 

Non-labeied forms of the labeled compounds are prepared at a concentration of 1 00 to 1 ,boo>fold higher 

l that of the lahAlpri rnmrvuinH 



than that of the labeled compound. 
2. Measurement methods 



10 



15 



20 



25 



v..QX?^P 9§)}? x S x Pf?S£' n 9 ^ e Xecept9r,Pr9tein of this invenflqnare cultured in i2^well.cujtu re plates and washed 
twice with 1 ml of measurement buffer, and 490 |xl of the measurement buffer Is addeid to each welj, 
.® Fi y e .^ 1 P f )^e|ed, test compound is added, and the cell are Incubated at ./pom temperature for one hour. To 
measure th^ 

r ^^9J)^p\i^ofi tr \s removed, apd the wells are washed three times with washing buffer, The labeled 
■r 4tf x ?PFP?W0?V n $ Xo J$? ?$}k fe f?i?spivecl with 6.2N, NaOH-1 % SDS, and mixed with 4 ml of liquid scintillator 

JK (Wako pure ChemicaMndustHes/Ltd.) ' ' 

. .^T^^ radjoactly^.is measu^d usirjg. a liquid santHlatlon counter (Beckman Co.) , 1 

I 01 1$ is T f ie figands that bind to the riceptor protein of this lnventionV v its salts include substances specifically present 
ln Pl u '^ canavlno) s d t t cholecystokinin, 

glutarnlne, ser^tqgjn^J^lj^ih, neuropeptide Y, opioids, purine^ vasopressin, oxytocin, PACAft secretin, glucagon, 
caldtnbnln, adreriomedulln, somatostatin , GHRH , C R XcXH , GRP. PTH, vasoactive intestinal and relatecipolypeptide 
$JJ3': ¥W at ? , j^ ^IPltonin generated peptide (CGft^), leukptriens, pan- 

creastatin, prostaglandins,^ (e.g. IL-8, Gl?da GROp GROy 

NAP^, ENA-78,Pr;4 r !P10, GCP2, MQR-1 l.HCI i^MC p-3, I-3Q9, ^IPta, MiP-tp/and RANTES), endothelln. enter- 
pgas|rin, histamine, neurotensin , . JTRH, pancre atlc polypeptide, and gala nin a re used ' 

J2XPropby|actic and/br therapeutic drugs for diseases related to dysfunction of the G-protein-coupled receptor protein 
of this' invention v ' " •' '* " ".' 1 •• ■<'•'*■>-■ - '-n- 1 -' - 




r the i^ethpds described 
i. be used, depending on 
dysf uriction of. the receptor 

" oroleih of this Inventlb ■•-■.■••—m - ~— ,u V'™-«*y-w.-.,3. * 



55 



40 



45 



50 



55 



expression of 
-* p «r, transplanted in 

^1^01; r^?^T?^5 - ^P^^'TIQ ^ft^ W^^^i^^^ ^veritipn Is u^efutas i»'sa1$$d l^toxlc pro- 

phylactic and/or therapeutic drug for diseases related to cfysfuntion of the receptor proteiij of this invVhtioo.' 

nlWfiJs.'iTM 

receptor proteins, at the amino acid sequence level; Since It was reported that changes In the central function such as 
Increased anxiety are observed i^ [J. B. C.. 273 {No? 19), il%^-il873'^^B)y, l KiAS gene 
Is considered to have some action on the ^^pbf^r| .^pn^JrV^ invenion, 
which has homology to MAS. Is UsefuFfor propfiylaxis ahbV^ dysfunction (e.g. 
psychosis including anxiety, schizophrenia, manic-depressive psycho^ retardation, and dyski- 
nesia). Since it was reported that MAS gene is highly expressed in various 'peif^Hend ovro immediately after birth 
in rats, and after maturation, amongthe organs other than the center, a high expression is obseryedjn the testes [FEBS 
• V-?F^?if ^?-?^l?t?* considered, to p t lay r an^ of function, and 
r # r ^du^on, therefore, JJ}© reqeptor probing for prophylaxis 
ahd/br therapy for diseases of the respiratory organs, circulatory' organs'; dlgenstive tractf liver, gallbladder, and pan- 
creas and endocrine diseases.. . , , ^ "'f J ^/ ^'^T ' ' v ^ ; ;*'- / ^ 

[6+521 When ifie recepVor protein ^ drug as described 

above, the preparation can be obtained according to the cbnventioha? methods.'' ] ^ '. ■'•: 

..JWM^l-^ »V^5«.^?f» J^IA. wriM<«rto % |5>» .mocy^fpr protein of this invention {tiiy A of ^j^is inventio^)is : used as the prophy- 
lactic arid/or therapeutic drug 'as described above, the DNA of this Invention alone orTnserteil into an appropriate vector 
such as retrovirus vector, adenpvirus vector, and adenpvirus-asspclated virus vector can be used according to the 
conventional means. The DNA of this invention is administered with or without an adjuvant for facilitating the uptake, 
using a catherter such as genetic gun and hydrogei catherter. ' ^ " s ." ' ' 
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[0154] For example: 1) the receptor protein of this invention; or 2) the DNA encoding the receptor protein can be 
used orally as a sugar coated tablet, capsule, elixir, and microcapsule, or non-orally as : 'Injection such as aseptic solution 
In water or other pharmaceutically accceptable liquid or suspension . For example; preparatiori of : 1 ) the receptor protein 
of this invention; or 2) the DNA encoding the receptor protein can be manufactured by 'mixing with- physiologically 

s acceptable publicly known carrier, flavor, excipient, vehicle, antiseptic, stabilizer, and binder in a unit-dosage form 
required for generally approved drug preparation. The amount of the active ingredient in these preparations is set to 
-an appropriate volume within the specif ted range. ' "~ ■'■ ■ ■• : * a,! ' * 

[0155] ! j For the addlOve that cari be mixed in tablets and capsules, for example; binders such as gelatin, cornstarch, 
tragacarith, and acacia/ excipients such as crystalline cellulose, imbibers such as cornstarch; gelatin, and alginic acid, 

to lubricants such as magnesium steafatei sweeteners such as sucrose; lactoVe and saccharin,' and flavors such as 
peppermint, akamonb oil and cherry are used. When the unit-dosage form Is capsule, liquid carrier such as fat and oil 
can : be contained: Aseptic compositions for injection can be formulated according to the usual preparation pVocedu re 
,; such as f dissolving or suspending the active substance in vehicle, e.g. water ' for injection; arid natural plant oils e.g. 
sesame oil arid coconut oil.- FbrtHe aqueous solution for injection, for example, physlblbgicar saline and isotonic solu- 

15 tions (efg. D-sdrbitol, D-mannltol, sodium hydrochloride) containing glucose and other adjuvaht are usedrApj^roprlate 
dissolution-assisting agents, for exampleralcbho! (e g: ethanol); poiyalcbhol (e.g. propylene glycol, polyethylene gly- 
col); rid nlofilc surfactant (e.g.'polys6rbate'8b TM . HCO-50) may be combined. Fbrthe bijy ^solutiohrfbr exarnp lei sesame 
oil and soybean oil are used, and dissolution-assisting agents such as benzyl benzoate and benzyl. alcohol may be 
■ " ' c6rt)\!Ane6:y ^ * -v .-,=■•■ -r^ . - : ■ : 

20 > [01 56] : - The prophyla^cTthera^Utic drugs .described above may be cbrhbiried with; for exaWple, buffers (e'.g. phos- 
phate buffer solution V sodium acetate buffer solution), analgesics (e :g . b enzalkohium chloride, prbcal he hydrochloride) , 
stabilizers (e:g? humanysemiTi albumin, pbryethy lerie'glycol), preservatives (e.g. benzylaicbhol; phenol), and antioxi- 
1 dants. 1 The preparated solution 'for injection is usually filled lri l 'appropriate ampoules. - r v ds-i ,< > 
[01 57] Since the preparations obtained- as described above are safe arid low toxic, they can be administered to, for 

55 'exarnple, hum 

■ [01 58] ^ The dosag e of the receptor protein of this Invention differs depending" oh me targeiihdwiduals;target^o 
syrnptoms arid adniiriist ration method. When it is administered orally, in general, for schizophrenic patients* (60 kg body 
weight), for example, about 0.1 mg - 100 mg per day, preferably about 1.0 mg - 50 mg per day, WdfeTfreferlably about 
10 mg - 2b nig per day is administered When it is'administered nbn orally, the drisage per dosing differs 'depending 
30 bh the target Individual irielho'drFfcr exarriple/lri case of irijiciiori ; to schiz- 

1 otmrenlcyatie^^^ example; it is desirable to intraV per day, 

J preferably ab'dut 0*1 : - 20 rng per day, more pref erabry about Oil tf mg per day. dbrivertlrig^th e bosage f or 60 kg, the 
'protein* can be administered 1 to other ah Imals -' -,. v, ... j> „>■ bo.j v mu, » ^ 

.■*•* [0159] i nTK& 1 dd^ge'Wthe > DNA ; 6f'this inveritibrf'differs depend 

35 : and administration method/ When it is administered orally, in general/for schizophrenic patients (60 kg body weight), 
for example, about 0;1 nig 100 rng per day. preferably about i id mg - 6"0 nig per day, rribre i prefera¥ly^abbut 1 .0 mg 
- 20 mg pefday'ls administered.' When T it is adrhinistered non-orally, -the •dc^ge , ^'ddslitg" > cfiffere de'pf rtdlng on the 
target individual, target organ, symptom, and administration method/ 

(60 kg bocJy weight), 1 ^? ^exai^plei usually it is desirable to intravenously inject about O.d'i « 30 %g per- 8a^'preferably 
40 about 0.1 - 20Wg per da# more preferably about 0.1 - 1b mg'pef day^Cbhve^^ for 60 k(j, the protein 

can be administered to other animals • •' - :1 ■ ^ k, > \ > > 

(3) Gene diagnostic agent - '"' ' • °- 

45 [01 60] Since? usifig the DNA of this invention as a £robe, abnormalities (gene abdrratiorifm the DNA and mRNA 
encoding the receptor protein or its partial peptides of this invention can be detected in i humans arid mammals (e.g. 
^'-'tats^bb'lts^'sHe^p, pigs; cattle, cats, dogs, monkeys), the DNA is useful as gene diagnostic agents forTfoF example, 
injuries, mutations, and reduction of expression of the DNA arid mRNA; arid an increase arid overexperssion of the 
DNAandmRNAv ; * ;o r*i.' ' • ■-• - o r.*:. • v : . v v [•■:.:%> 

so [0161] ! 1 The cj^ehe'diagribsis using the DNA of this ^ invention ^ described abbve ^^can bel>erf6n^ed'by publicly known 
rriethocis/'fbr exarnple, northern hybrldizat^ PCR-SSCP (Genomics Vol. 5, 874-JB79 : (19B9); Proc. Natl. Acad. 

Sci. lilSA Vol. 86, 2766-2770 ^ (1989)); - ' ; " V ..,-..«.. -*«8 .-•» -ij -t. • v 

" ** ■*.' "- ■• ■■ ':: * .~ : • . i>«*. . ; ..fcr'.v- . 

(4) Methods for screening cbmpbunds that Change the'expression level of the receptor protein or its partial peptides 
55 of this invention'-' " : 4: ' ='■:.•:•• ■ ■: 

[0162] Using as a probe, the DNA of this invention can be used for screening of compounds that change the expres- 
sion level of the receptor protein or its partial peptides of this Invention. 
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[0163] . This invention provides methods for screening compounds that change the expression level of the receptor 
protein pr its partial peptides of this invention bymeasuring the amount of mFJNA of the receptor protein or Its partial 
peptjdes of this Invention cpntalned in , for example, (i) ©blood, (gtepecjf ic organs, and ©tissues, or cells Isolated from 
, ^ the organs of non-human mammals and (If) transfprmants. . , ■ . . : « ?: .. • ; 0 ..... : t , . 

5 , , : [01 64J : i • Concretely the amount of mRNA of the receptor protein and Its partial peptides of this invention are measured 

aS fOllOWS. ; , t :i'f ■ . «»:iif»r -'s ■ >v ."■ ..'••■.uSv'-li^ : . ■• v • . ••- 

(i) Normal or disease models of non-human animals (e.g. mice, rats,, rabbits* sheep, pigs, cattle,* cats, dogs, monkeys, 
. more , specifically, dementia rats, obese mice, , art enpsclerptic rabbits ^ of a 

drug (e.g. nootro^ anticancer drugs, ..antiobesltic : dnjgs) : pr. physical stressje^g! soaking 

io stress,, electric stress^iight and darkness, low temperature) are provided, and the ^ blood, specific organs, (e.g . brain , 
liver, kidneys), or tissue pr. cells isplated.frpmthe.prgans are obtained a^ specified l.time.;?,,:-. .,.ii f .frf»r.r^ 
. [01651 : mRNA pf the receptor protein or impartial peptides of this invention is extracted ■, for example, from the 
; cells byjlhe conventional methpdend q uantifjed, using l4 f or example, TaqManJ?CR t and can be analyzed by northern 
blot :! using publicry^knpwn ( methods. (ii) jransfprrnants expressing the ; receptor protein or its partial peptides of this 
w ...invention are prepared, according, to, thernefoods -despribed above, .arid, the mRNA, of the receptor protein, pr its partial 
. ...... .peptides of this invention, can be quantified and analyzed as described, above.. ....... .., s; 

... [01661, tjie^expresslon level ofthe receptor protejn or, its partial peptides, of. this invention 

can.be screened by the following pr^^ ... , : ot . ( ' , t ' . ,/ 

(i) To normal or disease models of non-human mammals, test compound is administered at a specified time before • 
20 t (3.0 minutes ? , 24 ^ purs before, preferably^O minutes - L 12 hours before at a ( 

,, specified time arter (3pTninutes r 3 days after, preferably 1 hour- 2 days after, more preferably, j houfo 24 hours after), 
. hprtS^'urtaneousiy-^jih^a drug or physfcaUtresS; j*X a specified time (30 '.minute-, : 7 a.jdays^prefe^^ly'.t hour - 2 days, 
more preferably 1 hour - 24i|?purs) after ao^inistration.pt; the test compound, t^e m protein 
orbits : partLai;pepti_deSvOf th.iSi Invention contain ; 
25 (M) when transfprmants. are ; cy ft u red by^t he ppnyentipnal.rpetrjpd, a, test, compound; is mb<ed ; in jthe cultured medium. 
. .. After] a sppcified time (aiter 't day - Todays,. preferabiy after 1 day - 3 days,.more, preferabjy after 2 days^ P^days), the 
L mRNA ; level ofthe receptprprotein orits partial peptides of this invention contained In^thetransformant can be Quantified 
. . :.::ftnd#na^ed, v: , b :.::,/ r?f ^ { .. * , U,/ : . ... . r . . '-' ■: v^JJ M ^;^t\;v'^^ 

• ; ; • • JPi?J5?t? ppn^OMno^.a^..fts salts .that can l be^6£telneg,ty the^screenipg^ metho^ jforthis,, Invention are^compounds 
3o ; haying functjojn that c^ 

. v , .concretely ;<{a) compounds ^at, : ppten%te^e celj^timulating activi^ ; mediated ^ receptor 
- ? J e .,9 r^^o^ntr^celluter :Cg|v.release, intra- 

ceiluiair cAMP production, intracellular cGMP production, inositol .phosphate, pro^ 

potential, phosphorylation onntracellular proteins, actuation of c-fps, and pH .redugtlp^n) 'fc^j^^uing .expression 
35 feyei;pjf . the i^e^o;jpfpteln,e.r, (ts^ partial peptjdes; and,(b) compouna> thm by 
■■ . reducing the expression ( jeyej of t^ this in^entiqn"^ /i^ouws w 

prpductSj.andn^y be l|f ... ; ., y . >: j .^. v ... } r'^j L ^o\i^-v 

• rPIS^ii^^TOSMnds that p^^nt^te v tfie ^eliTStlmulat^g .acjiyities : are. useful : as safet wilpv^joxte pihejiT^eutlcals for ' 

?0. potentiation 9tj^ protein or its other forms pf this invention, ~\ n 

[0170] Compounds that decrease the cell -stimulating activities are useful as safe ►and. Ipw r tpx]c pharmaceuticals for ( 
reduction of the physiological activity of the receptor protein or Its other forms of this Invention. 
[0171] When compounds or its salts obtained by the screening methods forthis invention. are f used as, a pharmaceu- 
tical component, the compound can be formulated by the conventional methods. For example, as described for the 

• 45 -r ..Rharmace^ 

elixir^microcapsules, aseptic.spiutiofi, or suspension , a ■ . > ... 4 T Jfl ^ 

,[01721 vSir|ce,the : prep^^ are safe land Jpvy-tpxlc, they, canijbe.edmjpistered to 

humans and mam^ '^^^1^3,^.^^ 
[0173J The dosage of the compounds or its salts differs depending on the target individual i: target»prgani symptom, 

so and a(^jnlst.i^pri f nii^od When ft Is administered orally,; in general, for scfjizophrenic. patients (60 kg^bpdy, weight), 
. fprexample r; about p4 mg - 100 mg per day. preferably about t.O mg - 50- mg : ^ 1.0 mg 

- 20 mg per day is administered. When it is administered non-orally, the dosage per. dosing .'differs copending on the 
target individual, target organ, symptom, and administration method. In case of injection, for schizophrenic patients 
(60 kg body weight), for example, usually it is deslrable to Intravenous ry.^nject about p,01 - 30 mg. per day, preferably 

55 about 0.1 - 20 mg per day, more preferably about 0.1 - 10 mg per day. Converting the dosage for 60 kg,. the protein 
can be administered to other animals. 



20 



(0 2003 Copyright Derwent Information Ltd. 



EP 1 122 313 A1 

(5) Prophylactic anchor therapeutic drugs for various diseases containing compounds that change the expression level 
": of the receptor protein or' its 'partial peptides *6f 'this' Invention 5 ' n ! ; 

'■[0174] As described above, the receptor protein of this invention is considered to play some important role in vivo, 
5 ' 'for example, 1 a role in the central fuiictlori. Therefore- compounds that change the expression level of trie receptor 
"protein aridlts 'partial peptides of this invention can be Used as prophylactic and/or therapeutic drugs for diseases 
'"- ,: - ' 'related to dysfunction bf the receptor protein of this invention. 4 "'^"> » * ' :■. • •. • 

'[01 75] When 'the com pounds a re ; used as p rophy lactic arid/o r therapeutic drugs for diseases related to dysfunction 
' ' r> 6f the receptor protein of -this invention, the preparation's can be obtained according to the 'conventional methods. 
io : ' [0176] !i For example- 'thVcompdunds lean and ml- 

" crbcapsule, or non-'6rally r as '-Injection such as aseptlc f solution or suspension in water or other pharfnaceutfcally ac- 
ceptable liquid. For example, preparations of the compounds can be ma^iufactOred by mixing with physiolbgically ac- 
cepfable publicly known earner/flavor; excipient^^ a uhh-dosagefbrfrV required 

for generally approved "druig preparation; The amount of the active ingredient in these preparatibns Is set to an appro- 
is priate volume within the specified range. 

[0177] 1 Fof the additive that can be mixed in to biriders such as gelatin, cornstarch, 

tragacanthi arid aca'ciai excipiehts such as crystailine cellulose, imbibers such as comstarcjVi gelat in ; and alginic acid, 
lubricants such as magnesium stearate, sweeteners such as sucrose, lactose and saccharin, and flavors such as 
1 : peppermint^ akambnb oil and cherry are Used: When the dbsage'form is a capsuleV iia,uid carrier such'*as fat and oil 
20 ' can be contained; ^ep^comjsbsltio'ns-'ifbr Injection can r be formulated flccbfding to the usuarpreparatrbn procedure 
such as dissolving or suspending the adtive -SuB natural plant oils e.g. 

sesame oil and coconut oil. For the aqueous solution for injection, for example, physiological saline and isotonic solu- 
* tibris (e.^^Disbrbitbl', ^ D-manhitol, sbdiurri hydrbchldrtdef coto bther'adjuvaht are Lised: Appropriate 

dissblutibh-assistlri g 'flTgehts, for example , alcohol (e.g. etharibl) , poryaicbhbj '(e.fj 7 propylene glycol - ; pbly ethylene gly- 
u '2s col), hbnioriicsurfabtahf (e.g;p 

oil and soybean oil are used, arid dissolution -ass istihg a^ents^such as benzol Behzoate "and 'benzyl 'alcohol may be 

combined. _ .. _ _ m w _ ^f^ZtZ— '^1 ■ 

[01761] The prophylactic/therapeutic drugs described iboVe 5 may be comSined with buffers (e g pfibsphate buffer 
::r - solution; sodium ace^^ (e;g. benzaikonium crjloHo^'prb^ihe hydrochloride), stabilizers 

50 g^human serum albumin; ^blyethylen preservatives "(e ^rbbnzylaicbh The 

f - : ^ : ^ 11 ' • iy ; t '-- A ■*« ' ; ' : 

J [0179] ' rr Sinc^ bb4a1ne^'-ai l bfescribed above ar^saWa^^ to, for 

example, humans and mammals (e.g. rats, rabbits, sheep, pigs, cattle, cats, dogs, monkeys). V :> v ; 1 
: [OifiiO] 1 Th e 'dosage i^bf Vhe^ompoU ridis b? 1ts^s¥lts on the target individual, target organ , symptom, 

'■ '33 '< and Administration Meth'ddr-When ¥ls*a'dmlrfistSre^<l brally, -In general^ (6b'Rg body weight), 

'■ for example; about 0 i mg 100 mg per day, preferably about : 1 0 mg - 50 mg per day, more preferably about 1 .0 mg 
••• -^O'm^pei^dayW on the 

- w target Individual; t^get'-'bVgahfsVm'ptbni! and administrate patients 
: fi -°(60 kgl'body Weight); for example, it : 'is- desirable tb^ about 6.01 - 30 ^pVfda^/$referably about 

40 0.1 - 20 mg per day, more preferably about 0.1 - 1 0^gTaer Bay. fconverti kg) the protein can be 

administered to other animals >• J: :J j J ' * '° ' " ^ 9 [' ' r ' ' ' 

* (6) Methods for quantiiytng'ligarids for the G-protein^oupletf protein of this ! 

, ; other forms 'of thfi ! fiMmi$iOitMft ii^a nd-W riding; activity, the ligandcon- 
cerifration in vivo cart Be quantified with good sensitivity a ^ > . . , 1 1 }i "- M 

• - ' !r4 [d182i ' T^e ; quaritff^ for this' lnvehti6'ri f caWbe'used''in cbm'binatibn wluS, fbrexarriple, competitive meth- 

bd: r The v Hgand concentration In a test sample can be 1 measured' ^by'contactifi'g the test sarnple to'thel-eceptor protein 
or its other ifbnrns J of fh1s1hvenilbh?"<Soh^re1elif t 'the methods' can be used 1 by following, for exarnpie. tKe methods de- 
50 scribed In Q)br ©below or its r modified rriethbds " { ^ r " - ^ 

©Irie, Hi ed 'Sequel to the Radioimmunoassay,' Kbdansha (1979) 

• "S3'" (7) Methods for screenirig c cbmpou^ antagonist) that change the binding property between the G-protein- 

' ' coupled receptor protein of this invention arid ligands 

[01 83] 5 Using the receptor protein or its other forms of this invention, or using receptor binding assay system consisting 
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of the expression system of the recombinant, receptor protein or its other forms, of this invention, compounds (e.g. 
peptides, proteins, non-peptide compounds, synthetic compounds, .fermentation products) and.its salts that change 
the binding property between ligands and the receptor protein or its other forms can be efficiently screened. 
IP. 1 * 4 ] . Such compounds include^a) compounds, that, haye the ^ G-proteirj<^upled receptor-mediated cell-stimulating 
, activity (e.g. actiy[ty4ha{ promptes or inhibits arachjdqnic acid release, acetylcholine release, intracenular.Ca^t'release, 
, intracellular c^M P. production, intracellular c^ phosphate production, changes in cell rnembrane 

potential, phosphorylation of intracellular proteins, act iyaji on of c T fos,. and pH reduction), (i.e. agonists of-thereceptor 
protein of.ttys iriyen^on);. {b)xpmpouno> that do not have the, cell-stimulating activity (i.e. antagonists ot the -receptor 
protein of thisjnvention);-(9).cqm^ 

r ©coRtpr Protei.Q. of this Inyentiprii v or (d) compounds that reduce the bindingaffinity between ligands and the Q-protein- 
coupledTeceptor protein^ 

fordeterrniningjigand^ : f • »J.v. :'. , , .» : 

[01&5]. Therefore,^ invention prides rnejhpds fpr f screening, compounds or its .salts that change the binding 
property between, ligands and the, receptor p^ . "/\ 

0) PPhtact between i the receptor protem partial peptides or its salts and a (igand is compared with I 
r :W):Cpntect among the receptor, prgtein.prte ^ sajts, test compound, and theJigand,! 

•.JPtfiB Jho. .screening methp^ comparing, tor. example, the 

^ a .™WV^ (ii). 
!( [0187] More concretely, this invention proy^ides^heJollpwing screening methods^v b 

, . ©Method for screening compounds prite salts that change the binding property between ligands and the receptor 
v - tcprptein or. its otherjorrns of this, indention the amount of a labeled Hgand bound to. the receptor protein or 

> =3. ,ts . 9*® r . f0 -^Kn?^?M^ '98«f c|WP^tofls»®>P^el(Btf iigand to the receptor protein or. Its other forms of this 
1 , ny?.n^ n c and^compar t gd with that after contacting the labeled or 
its other forms of this invention. " 4 ^.1 

, @M e j no ^* or > scre . e ^^^ receptor 
, PCpteih. or its pt£er,foj^ inversion in which the, amount of aj.abeled Ijgar^d.bpund to cells containing the 

the labeled iigand to the cells °rjtejpe^ Ggahd 

. and test compound to$e c^^ receptprprptein fprjts pther^pnps of this 

Invention. _ ;w :ii4-^. 31a- , •. xrr?.* ...:tc : ttn. sir, • vu^-n tin*.* w,yri- ^wri-*** 

.^ et C 0 ^ property.between ligands and t the receptor 

j ? ^ f ? r !T^i '5 i?r?^0i8n ^^ressed ^o. ttie> cell, rperi^ra/ie by curt containing Uie^QN A '.encoding 

y- . ■ n, fiJSraMfi^S^HPSjS- Q$ Y^fiWW after- contacting ^e lab el ^ ligandand a test compound tgjjn receptor 

ipfpteirj^or hs^ cell membrane by c^ 

49 •••^•^ r'-i 

©Method for screening compounds or its salts that change the binding property between ligands and the receptor 
protein or its other forms of this invention in which compound that activates the receptor protein or its other forms 
of this Invention (e.g. Ifcano^Jpj %UEK9R^AEi8lfiQ^ AS *8W$J!1 9£ nt acted to cejls ppntaining the receptor 
protein or its other forms of this invention, and the receptor protein-medlated'celi-stimulating activity (e.g. activity 
yfi . ^^?iRr9^^3fl!?>SKj.Ohlbs[i^ yflVS^I^ioflfg Jipl^l-F? 1 ^ 1 ?^* --^P e *yl9 , ?olino release, intracellular £3*+ release. {Intracellular 
cAMP production, Intracellular cGMP production, inositol phosphate membrane poteni 

,tjal s phosphorylation of intracellular, pro c-fos, and pH reduction) is measured and compared with 

,• -$^ a f^ receptor protein pr/lts other foims^pf this I 

50 ©Method for screening compounds and Its salts that change the ^ 

protein or its other forms of this invention in which compound mat activates the receptc^protein or its otherforms 
of this invention (e.g. ligands for the receptor protein or jte pther.fi prms) is contacted; to thie receptor protein or \ts 
otherforms expressed on the celt rnembrane ^ containing the DNA of ; thls Invention, and 

the receptor protein-mediated ceil-stlmuiating" activity (e.g. activity -that promotes or inhibits arachiclonic acid re». 
55 a pf ty!?! 1 ^ 1 .'} 0 /?!. 9 ???* intraceljpl^ ^* release s , intraceyulatP^P^rpd^ product 
tion, inositol phosphate production, changes in celi membrane potential, phpsphpryiation of [intracellular proteins; 
activation of c-fos, and pH reduction) is measured and compared with that after contacting the compound that 
activates the receptor protein or its other forms of this, invention and test compound to the receptor protein or Its 



20 



25 



30 



35 



22 



(C) 2003 Copyright Derwent Information Ltd. 




EP1 122 313 A1 

other forms expressed on the cell membrane by culturing transformed containing the DNA of this Invention. 

[0188] Before the receptor protein and its other forms of this invention were obtained, for screening G-proteinicoupled 
' 1 ■ 1 ' receptor agonists and antagonists, first, candidate compounds we re obtained Using cells or "tissues 1 or th e del I mem- 
5 brahe fraction from rats or btheV animals containing the G-protein-cbufDied receptor protein (primary screening), and 
' then , it was necessary for the carididatecbrhpbunds to be examined whether the compounds actually inhibit the binding 
- of ligands to human G-prbtein-coupled receptor protein' (secondary 'screening) .' When cells, tissues ] or the cell mem- 
• v brane 'fraction were directly used, other receptor proteins were 'intermixed/ and itwas difficult' to screen 1 agonists and 
' antagonists for the objective receptor protein ,L 
10 [0189] ' However, for example, using the rat-derived receptor protein of this invention; the primary screening becomes 
: f ^unnecessary, and compounds that Inhibit the bihdihgt of ligands to the G-protein^upled 'r^ce'j^bVpVoteln'rah be effl- 
" " ' eieritly screened.' Furthermore, it is easy to evaluate whether the obtained 'comptofihd is 'agonist or antagonist: 
'*• [01 90] • Concrete explanation of the screening methods for this invention is described belbW. - : ' ■ 1 5 '" 1 

[0191] • First ;-f or the receptor protein and Its'btHer forms of this Invention' used for the screening methods for this 
is invention'/ any s ubstance containing the receptor : prote in' of its other' forms of this' invention 'described above may be 
•used /•and ''the : ctf mwftrintf'ff^oh' bf the^rgans frbm mammals containing the T^e^prjp^^lfi 'or other forms 
of this"! fiveritibn is prefelxed; "Hbweve r, it is very difficult to obtain human organs,' a nd th us /It W pref erabietb use the 
4 rat^enved receptor protein or its bther fbrmVjsfbduced by large-scale (Expression In Ihe fecbrhbinant^ 1 ' ' ■ 

[0192] To manufacture the receptor protein and Its other forms of thisMnyehtlonVW are 
20 used-' arid It is preferable to" manufacture them by expressing the DKlA of this 5 invention in mammalian a'nif insect cells. 
For the DNA fragment encoding the^ objective pfbtein c re§ibh! ? the complementary BfaA is used, but it is hbf restricted 

* *to the : c'bmple^en1a , ry ? '0NA For example; the gene- fragments and synthetic DNA may be used To introduce a DNA 
fragment encoding the receptor protein of this Invention into host animal cells arid efficiently express the DNA, it is 

"» "preferable to insert the DNA "fragmerit Into dbwnstrearh of pb^ (NPV)- 
25 belonging to baculovlrus hosted by insects, SV40-derived promoter,' retrovirus' promote r^^ 

human heat shock prbmbter; c^bmegalovlWs d' promoter the amount anW-quBi^oflhe^expressed 

' receptor are examined by publicly known methods, for exam literature [Nambi, P. et 

al., thtf Journal of Bioib^^ ~" ; T * - ■ ^ 

• [(ft 93] 5 Therefore, in the scfeenin g rh ethods for thTs Invention, the substance' that contains the 5 receptorprbtein or Its 

30 ^tRer forms r-b1 i th'ls%irentioh'maV : bethe receptor protein or Its other forms purified by publicly known methods, cells 

■ 1 ^ntelning^he receptor pro or its 

'!>,;.r s '%}h^rfbrrris1 0 ^ ;r,u ' < d .a* .y r:o^>ir.--:Ki rtur+ zr.\i ,r:C;Moi;-:i-vi-HM^;.. v ^:tvM.j« vKv;,^i'^i ! 

[01 94] I n the screening m ethods for this inventio n , when eel is expressing trie* rec^^toi;proii9in v bf its other forms of 
'this Invent id n tare used; the cells may be fixed with gultaxatdehyde or forrhalin The ceils can be fixed' according to 

& - put>iiaf^ ); * ; • ^ ' ' 

'16195] ' The" cells containihig the receptor jprbteiri or its 'other forms In this invention are host cells expressing the 
receptor protein or its other forms. For the host cells, Escherichia coli, Bacillus si^iiU^^^^^^^6^l^ : &\6 animal 

'-^'cells ar^ pfeferfed' ^^--' ' ' >>;< : ^ ^ ^ ^ ^ 2V^" ^ "S^ 

[01 96] J '-be membrane fraction Is a fraction' contain Ing abundant' ceil ffiembrah es 'obtaihecTaiter dfsruptibn the cells 

40 by publicly known methods. The cell disruption methods include crushing the cells using a P^^^ 

nlzer crushing lisihg a Waring blender or polytroh (Kinematica Co ), disruption by ultrasonicatibn, a ncJ 1 'disruption by 
passing the cefis through a narrow nbzzle^WitH expressing the ceils using a French Press 1 ; For the cell membrane 
fractionation, fractibhatioh based on centrifugal force such as centrlf ugatlon tor fractionation and density gradient cen- 
trifugation are mainly used. For example, disrupted cell suspension "Is cehtrifuged at a low speed (500 3^000 rpm) for 

45 a short time (usually about 1-10 minutes),' then the supernatant iscentrifu^ed at a high speed' (15,000 -'30;000 fpm) 
for usually 30 minutes - 2 hours, and the obtained precipitate is used as the membrane traction. The membrane fraction 
contains many membrane components such as the expressed receptor protein or its other forms/'and phospholipids 
and membrane proteins derived from the cells. 

[01 $7] For the amount of the receptor protein or its other f drrris contained in the belii or the membrane fraction, 1 0 3 
so - 1 b 8 molecules per cell is preferred, arid i 0 5 - 1 0 7 molecules pbr ceil is appropriate As the expression level increases, 
the1?^and-b iriding activity (speVif Ic activity) of the memBrahe fraction lhcfe¥ses ? f^ich;'iaj)b ; ws hot only construction of 
a highly sensitive screening system but also measurement of tf large 1 ii umber oiVamples flsinjg the same lot. 
[0198] Yb screen dbmpodnds that change the bihdihg^^ receptor protein or its other 

forms of this Invention descrfo^ receptor protein 'fractib riband Jabeled ligand are 

55 necessary. .... u< , . _ , '''';' " 

[0199] For the receptor protein fraction, native receptor protein fraictibn or recbrhbiriaht receptor protein fraction with 
activity equivalent to that of the native receptor 'protein fraction is preferred. The equivalent activity means equivalent 
ligand-binding activity and signal transduction activity. " 
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£9 2 9?l For t t|° labeled ligand, labeled Hgands and labeled ligand analogues are used. For example^pH] - , [ 125 IJ -, 
P*Ch and [^SJ-labeled Hgands are used. 
.. [0201] .. Concretely, to : screen : cpmpounds that change the binding property between Hgands and the receptor protein 
. or its other forms of this invention, .first, the receptor protein standard is prepared by suspending cells 5 or ceil membrane 
. 5 n frac|jon_.contiainjn9 the receptor.prptein. or. itsotherforrps of this Invention In a buffer appropriate to^screening. For the 
.buffer, any ^ujf.erthat does noy phosphate buffer ,and Tris- 

Jl v '!fe 0 9^ jp (preferably pH S. : 8) can fee.-usecj, Jo : ..reduce npn -specific binding, a.surfactant such as 

.-. ;,. ! PM^5 I jXwe^ deoxycholate > may be added tatbe buffer. ,Tp jri hi bif degradation 
of the receptor and ligancls by proteases, protease Inhibitors such as PMSF, jeupeptin, (PSR^? ge^earch Lab- 
io oratory,^.), a nd.pepstetin.rnay he add^ 

: .PJ^kSi^ j a4 t M vtO^fj Jest ; com^und is s i mu Itan eo usly add^.^ % exa^lr}e.^ie non- 

specjpc. bi n ding .(NSB) t ^ea^jon-tube?. ^onteilnjng. a high fy excessive arnpunt of the. n pnrjabele^ ji gand are.prepared. 
The reaction is performed [ at about 0°C ? ; 5p?jc, preferably: $!?> out 4*9-/3.7"^» f ^ ^boMt 20 mjn 
: for about 30^ the 
i? filter was%ashed ; with 

ured using ajiquld,^ or ^counter Regarding the count obtained by .subtracting the amount of non- 

, , specific binding (NSB) from trje cpunt^btal^ed in.^he absence of cornpetrtiyesii^ as r 1 .j^Jfaj^Jhe amount 

of specific ( ^|Q^]ng.(B^NSB) : is, tor^excvnpj^, 50% .oriess, the test compound can be, seiecte^as a.candidate^substance 

io . IQ202J, Toperlo^ property between ligands and the 

.. . /eceptor ^ $b°v£: ln,(|E)^ activity via the 

■ : receptor protein, (e g u , activity that promotes or ; jpjijbrt^ acetylcholine release, intracellular 

.,Ca^ ; release, Jn^ 

... cell rnej^biran^ pH reduption).can"be meas- 

^, ; .ure^^ r.w.w 'uv;.,t^ '. r ,n;Vn^ r* 

jj s N?03J Spncrete^^ 

plates Before the screening,^ is exchange^ to fresh medium pr appropriate b^er4hat h exhibite ^po toxicity 

for the ceils. After the ce]js are i^cubat^ foit : a specified .time, t^ super- 

.pstprrt is collected, an^ the product Js^quantined^ of 
3$. indteator, substance fpr^^ ceJHstimulating activity (e,g^rachjdpnlc acid) is difficult to examine 7 due4p grading en- 
1 2^eSjC^nteine,d ^n 5 the, cells, ir^h^ors ); ol;^e teg riding ^ tp.the, assay, .Fo^ de^ecjTpn of the 

inhfoitory activity on cAMP production, me baseline' production in the cells is increased by forskol'ipj iano^Jthejnhibitory 
; effecjonthe in^ree^ejd. ^a5e(ine ^eduction,. Is : detected. ,. : lT ... , v , K tc , . ; .» - 0: - : .: ;V , fs % t,; ( -.,^i>- H v ; ( 7'i 'Iwto] 
[0204] To screen by rneasuring^he cel^stimu^ expressing appropriate receptor protean are required. 

35 Forthecells expressing the receptor protein' or its other forms of this Invention, cell lines possessl^ 
' ;uPr#ffr^ inyentionj.a^d.cenj^^ orltsjother forms 

.. described above ace desirable.. ^ , . ' . ' \ ' ' - V,'" ' ^ "'" 

[0205] For the test compounds, for example, peptides, proteins, non-peptide compounds , t j5ynthethc t compounds, 
. fenrne^tetjpo.prpd.ucts extracts, and, animal tissue extracts are used, Jand^eae compounds may 

; 4Q„ bengyeKprpu^ : / , , .o ^ -m, - " 1'! 

. . JP^O^^ Xhe^K^ or Jts sajts ^hat change the binding property be^een ; Hgands and the re- 
ceptof protein or jts ft pther forms of this Invention contain' ( the receptor protein or its other forrr\s of this invention, cells 
containing ^^thj.je^toff .Rfptein or its other, forms of, ,this Jnventjpn, or tfje. membrane tract of celfe. containing the 
, ... .receptor protein or its other forms of this Invention , ,. ' / v . . „ 
43 , [02071 Examp!es!of. the screening kit pf this. Iny^ 0 

. ,1. Reagents for screening . , , 



Cljgufler^olutlon for measurement and wash j< 
50 r ;. . HanKs; balanced salt solutipri (Gibco Co.) supplemented with 0.05% bovine serum albumin ($jgma Co . ) . 

. T^e solution i? 

©Standard G;ppteln-coup) ec j receptor protein ^ r i / 

;S)Vi l; CHO cells expressing th^ ^ receptpr^ protein of.this invention ar ( e bied In 12-well piates,at a ^density of 5 x 
. /I0 5 c^ , .'V.' 

33 ©Labeled iigands ' ^ 

i. -, , ^H e . 0us . . 4 .eol|itlcjna. s qf commercial. pH] [ 12 5|j- t [^C]-, and t??s]-iabeled ligands are stored at 4°C or - 
..2p?C,'and diiuted..to^ j u,M with the measurement buffer at. use.'.,. .. 
©Standard ligand soiution 
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.The ligand is dissolved in and adjusted t6"1 fnM with PBS containing 0.1% bovine serum albumin (Sigma 
Co.) and stored at -20° C. ' : : ' " ! * 

2. Measurement method •*"*•*''- -" ' v - ■*. - " " V: "■' 

5 •• •:•»<:••••♦•. f >. '.:o :o »!■ .- ; " , i ! a foH", f. « ,; . '• ■■ '«-■' : ■* r • .- ' 5 vj -q . ■ . v r.-i •■»■;. 

G)CHO cells expressing the receptor protein of this Invention are cultured In 12-weH'cuiture plates and washed 
*" - twice with 1 ml of the measurement' bufferrahd 490 jit of the measurement buffeV is atfded to each 'well. 
©After adding 5 uJ of iO' 3 - 10* 10 M tesf compouhB sblutfori, 5 j£l of labeled liganc) is a^ed/ and the cells are 
incubated at room temperature for one hour To measure the non-specific binding, 5 jil of 10 3 the non-labeled 
10 ligand is added in place of the test compound. _ ^ :r " "V V" I^^^.VT^T- Z f'^- ^' 

''■ :,i '©The reaction solution Is removed, and th'e'wefis are washed three times wfth l ml of the washing buffer The 
v - labeled ligand bound to We ceils is dissolved wltoi 4ml ofliqul'd'sclntlllator 

^(WakoPure^he^ * ' ; " :l ; n ;' 4 " f 

©The radioactK^ty is measure 
/3 -^v.,.. ! > binding t^MB) Is caKula^ : * ' - °" " ?i; 

PMB: Percent maximum binding •:■■*.•■.•»■«'-, 
t ' b ; Value -Obtained In the prese nce of test compou nd 

* 0 : :" : ;; ? iNSB : fN6n^ : '"' 51 '"'"' '" ' ■ i * ,, - rV,, -' ,? ' '' 

* r * Bo 'Maximum binding * \ ' \ f e ^ r ; ' 

? [0i208] Compbunds or iK or the screening's of this Invention are com- 

' ^pbuhds that change tHe bl'ndln'g'^pe^' b'emeeh;;'ll^rid3jlrib the rece^ 

25 - v and ^ have me'G-pro^^ activity {e.g. 

: : intracellular 
«•■ on**£fli iftfftn- UnFrA^iilTlar ^fulP krk^t ton^^^Ui^i^US^^^k'^t^l^i^U^ ' iiy cell memDrane potential 

? the receptor protein of 




30 

[0209] The compounds may be ^eptid^ 

35 [021 0] Since alfchlsWbf the^eSe^tor pVotein'or its^other forms of this Invention have'me same physiological activity 
- * fhvghtlon^^^hist^^^ ai^e^hd low- 

-'^ foxIc^ha^euilcaW « l r ' ™ ™ ' ; ' 



w-'*o ^rfMIHiaaSijIiR&LlB 7 fiiHtEBir "tKd? R^rfil activity 

•••••»"• ; ^t62^'C0^un3s%at ^btehtiatat^^ 

^^hls ihventiware usefui^s sa'fd aW^ ligands 
forthe receptor protein and its other forms of this Invention. vtmurtf^r on^^r^-'^. 

[0213] Compounds that reduce the binding affinity between ligands and the^G-protein-cpupled receptor protein of 

^5 this invention are useful as safe ano /f lbw^bxic^phirmace that decrease tSe ; physiob^icai activity of ligands for 
the receptor ^protein and its other forms of this in vention. ^ ( tJ ^..^ 

^ pSSl^j ' ' When comp^oun^ b^^nglKejscreeni i&s of'tnis invention 

are used as^a component of th(B ^harmaceu^feais^ W epmppunds can ^ fee^rrn ulated by th e conven- 

tibniaf methodsfFor examF/le, the cbmpounds c& £ ^ prepa^e^^ aseptic 

50 solution, or suspension as described for pharmaceuticals containing the receptor protein brfnl^'irwen^n^ 




and administration metKod; ^eh'ltto'atim^ (60 kg body weight), 

55 for example; iabbut 0 t m g • 100 mg per day] pref erabi^^ 0 mg 50 fng per cia^ more preferably about 1 .0 mg 

- 20 rrig per day 5 ^ administered' ^ on the 

target individual^ targ'et organ, syrnptom, a^ h^^onrrior'^yopivenlc patients 

(60 kg body weight), for example, it is desirable to intravenously inject about 0.01 - 30 mg per day, preferably about 
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0.1 - 20 mg per day, more preferably about 0.1.^- 10 mg per day. Converting the dosage for 60 kg, the protein can be 
administered to other animals. , ~ . 

(8) Prophylactic and/or therapeutic drugs for various diseases containing compounds (agonist, antagonist) that change 
the binding property between ligands and the G -protein-coupled receptor protein of this invention 

• JffiJi ,^ play sortie Important role iavivo such as a role 

... ,n ;l ^ e £ e H^ ligands 
- P^ l ? ] M §&^Mwm P£ JflMfl as PrpphY^ctic ^n^or ( therapeuticdrugs ; f or diseases related to 

dysfunction of the receptor protein of this invention. >y .: ...^^ , . \ f !t " H ' { ' 

. I ??7ll. J ..yy t ?^?^ e ?^E 0 £ n ^ a ^^^^ to dysfunc- 

tipn of ffie rec.epjor protejn of this .Inyentlon^e preparations cap be obtained accprding^o the conventional methods 
[021 9] For example, the compou rids can be administered orally as sugar coated tablet, qapsule7eiixiria, and mlcro- 
^ a Pf;H^P: r no P^ ra,, y ^ s in i?5?!Rn .swoh^ aseptic solutiop or su^enslpn yvater orot t her phannaceutically acceptable 
liquid. For example, preparations of the compounds; can. be j^nufactured py mixing with .Rhysjologically acceptable 
publicly known carrier, flavor, exciplent, vehicle, antiseptic, stabilizer, and binder in a unft-dosage form required for 
generally approved drug preparation. The amount of the active ingredient is^et to an appropriate volume within the 
specified range. . " ! k ' ^ • " ' r 



[0220] For the additive that may be mixed in.fablets and capsuies, %r example, binders such as gelatin, cornstarch, 
tragacanth, and acacia, excipients such as crystalline ceilulose, imbibers^uch as cornstarch, gelatin, and alginic acid, 
lubricants such as magnesium stearate, sweeteners such as sucrose, lactose.; and, saccharin^ and flavors such as 
peppermint, akamono oil and cherry are used. When the dosage form is a capsule, liquid carrier such as fat and oil 

as 

(e.g. 

sun actanf &£-^o^ oi , and 

Oil i ' ' " " ' ' ■ " ' "" " ' ' " "~ ' " J " 




stabilizers (e.g. human serum albumin, polyethylene glycol), preservatives (e.g. benzyjalcorjol, Rhenol) r and aritloxi- 
[0222J Since the preparations obtained as described abo^e are safe. and low toxic,, tbeyxan be administered to, for 

and administration method. When it is administered praNy .^general, for schizophrenic,patients"(6o; kg body weight), 

i #*S1E&^^^ oTffers^epending on the 

target individual, target organ, symptom, and administration metttpd. in.case. of Jrijectron. for/schlz'ophreniA patients 
■l^.S^^W a^ut 0.01 ^ 30 malpe^a£ preferably about 

■?•! qopyertlng M ]^9^^M^^pp5^ can be 

administered to other animals. ................ r ...... - 

^QuanWjc^ion of me^<^W^tel„ f Its partial pept^sl.a^rts^aite .of ihjs invention v . V ... 

, S ,nc ? S^^S 1 '?* Qt this invention specifj^iy^g^^^ (Mpln'^!ite^erWms of this 

uncaoon methods. ... . 

(lj 

of invention^test solution, and jabeled rece|?tpi;prptejn or its other forms are competitively reacted, and the 

. .. J!> Ramifying the .receptoV prote in which test 

«' .??!M ti ?"^^^ on earner, arid labeled antibody of , this invention are slm 
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[0225] In it Is preferable that one antibody recognizes the N-termlnal region of the receptor protein or its other 
forms of this invention, and the -other antibody reacts with the C-iterminai region of the receptor protein of this invention. 

• [0226]-«>Usihg'm'bnoclo'nal antibodies against the receptor protein and its' other forms of this invention (monoclonal 
: antibodies of this Invention), the receptor protein and its other forms of this Invention can be measured, and detection 

5 by tissue staining can- also be performed. For the objective substance; antibody molecules may be Used, arid F(ab')2, 
Fab', and Fab fractions of antibody molecule may also be used. Measurement methods using antibodies against the 
receptor protein and its other forms of this inyentibrt are not restricted. Any method can be' used in which ;the amount 
^ of antibody, antlgeri; fdr ahtibobV-aritigen comp!ex v Gorresporidln^ to the arrioUht of antigeh (e,g f : the ^amoljnt of the 
receptor protein) in the test solution is detected by chemical or physical technique and the ahticjeri amount is calculated 

10 -from a standard curve prepared from standard solutions containing known amount of the ahtigeh • For example, neph- 
rometry, competitive method; immunometric method, and sandwich method are^apprb^ 
method'described below is most preferable In regard to sensitivity and specificity.* iS . ■ :-f ,T " * s j . 

• v, »"? -i • 1 [0227] For the label! h^a^eht for the m ethbds using labeled substances* for exarrtple; radioisotopes / enzymes t flu- 

• orescent substahces/and iumiriescerit substances are used; For the radioisotope t 125 l], r [ 13;l l]i [ 3 H], and 
15 « [14G] are ' usedU Asthe ehzy m e described above, stable enzymes with high specific activity at& preferred; for example, 

p-galactosldase, p-glucosidase, alkaline phsophatase, peroxidase, and malate dehydrogenase are used. For the flu- 
orescent substance, for example, fiuorescamine and fluorescein isothiocyanate are used. For the luminescent sub- 

• stance,' for example, luminbl, luminbl derivatives, lucif erirt, arid lucigehin are used. The biotiri-avidih 1 system may be 
used for binding antibody or antigen to the labeling agent. *■ ^ ' : 1 ri : H : - v r/ 

20 [0226] For immobilization of antigen or antibody, physical adsorption may be used, and chemical binding methods 
ustially used for Ihsolublllzatlbn or Immobilization- of proteins and enzymes may be ! used. For the carrier^ for example, 
Insoluble polysaccharides such as agarose", dextrin, arid cellulose, synth etic resin such as polystyrene; polyacry lamide , 
and silicon, and glass are used. ■ ■'-'■*• : *' v: ; - : *'v c$n$yt*t ■■ - f qw im *& f ^c* >. ^ 

[0229] In the sandwich method, immobilized monoclonal antibody of th is ? inventiori is reacted with test solution (pri- 
25 mary reaction), then, with labeled monoclonal antibody of this invention (secondary reaction); and the amount of 'the 
receptor protein Of this v ln Ventlon In the test solution' can^be ' q uahtif led by measuring the activity Of * th e label on the 
i limmobil iziiifg- carrier- The order of the primary and secondary feactiohs may be 

■ performed-^ interval: The methods f or labe^in§l^ according 

to the methods described above: '• ■**.;.: wi.r • v/vs-^'r.^m r-i \ to ■ s.-.w.-'ni -■■.tit V- >-o*r>i ; 

\f* 30 u[0230] - ' In : me Immunoassay by the sanohwich method; the antibody U antibodies is 

'hot necessarily one species, and a mixture of two or more species of antibody may be "used to increase the measurement 
' '■■- i - : -v v'sensitivity. or* '"St-Ml;. f » v • w.-^h i « •'• ; -.s-\*in' s <*n o-i ii-f.ntirte^ni-. 

[0231 ] In the methods for measuring the receptor protein aridlts other forms' of this f lriven%dK f fcry the WancNvlch method, 
,: : vfdrfthe rnbribclbnal antibodies of this invention used in'th^ that bind to 

33 ' different sites of tHe re-def>t6r^fdteih' : br its btherfbr^ the' £nma>y'and secondary 

• { ^ reactions arey for example,^ •secondary ^ re of the 

receptor protein, it Is preferable to use antibody ^^recognizirig'the reg primary 
' n> *■ ' reactlo^ --i.'->v ; ' £*•.; -iieM -{vO 

[0232] ^ Monoclonal antibodies of this invention can be Used for measurement system&'bther th&ri the sandwich meth- 
> 40 •- ■■ od, for example, competitive method, immunorhetric method, arid hephrometry^ antigeh in 

test solution and the labeled antigen are competitively reacted'WIth ahtibooVi flnd the no h-reafcted labeled antigen <F) 
and the labeled antigen bound to the antibody (B) are separated (B/F separation). The amount of the label in B or F 
is measured, and the amount of the antigen' in the test solution 5 is quantified/ For the" rea'ctiorv method; li^bid phase 
method using soluble antibody, polyethylene glycol for B/F separation, and the secondary antibody Against the soluble 
45 antibody, or immobilized method using immobilized antibody as the primary antibody or soluble antibody as the primary 
antibody ahd f 1mfridbillzed : 'ahtlb6dy : as'-th'e secondary ■ahtlbbdy-'ls* ; u J s , edi- ; ''''- : -'*" ,:;i * - '^n j\ v ^-n-; \ 
[0233] tl In the* immuhbrnetflc method, antigen Invest solution and immobilized antigen are^^^^^ reacted with 

a sp^lfied f -ai^6Uhfof48ijeled antibody, then the immbbi lized-phase' and li quid phase are separated/ or antigen : in test 
' ' sdiutioh and an excess amount of labeled -antibody *are re^edptH eh Immobilized antigerTls added to bind the non- 
50 reacted fabeibd ehtlbddy liquid ph'S^es'-are separated. Then, the 
' ' ' amd uht 6f the label in either ph ase is* measured to q uantify the antigeh in- the test solution. 3 i - :J '* ■ r% ' ' 
' • • • : •■ [0234] 1 \ h the n eph'rbmetry/ ihsb llible p reclpltate" produced after ahtlgen-ahtlbody Reaction in gel "or -solution is q uan- 
tlfied.Wheh the amount of antigen in the tesVsolutloH is small and only a small amdiiht of.precipitate is ; obtained, laser 
nephrometry using scattering of laser is appropriately used. lor;;*; ^.A;- r:«-.i 
'■■ -55'' [0235] : Fd^-^applylhg •these'lmrhun'olbgidal methods to the measurement methods for this invention, no specific con- 
ditions br r prbcediires^are necessary: Systems for measuring the receptor protein' and Its sarts of this Invention are 
! coristructed'by adding the usual technical consideration ih the art to the conventional conditions i arid' procedures. The 
details of these general technical means can be referred to reviews and texts. [For example, Irie, H; y ed. •Radioimmu- 
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noassa/ (Kodansha, 1974), Irie, H. ed. 'Sequel to the Radioimmunoassay 1 , (Kodansha, .1979), Ishikawa, E. et al. ed. 
MmmunoenzymeassayUI^^ E. etal.HBd.jlmmunoenzyme assay 1 (2nd ed.>(lgakushoin, 1982), 

Ishikawa, E. et ( al, ed. 'Immunoenzyme assay* .(3rd ed.) . ( lgakushoin v 1 987), . Methods in ENZYMOLOGY Vol. 70 (Im- 
munochemical Techniques (Part A)), Vol, 73 (Immunochemical Techniques (Part B))y Vol.. ,74: (Immunochemical Tech- 
niques =(Part C)) t Vol.,84:(lmmunpchernical Technlques.(Part D: Selected Immunoassays)^ Vol. 92 (Immunochemical 
Techniques ( Part E : Monoclonal Antibodies and General Immunoassay Methods)), Vol. 121 1 (Immunochemical Tech- 
niques (Part h Hybridpma Technology and Monoclonal Antibodies)) (Academic Press Publishing); .< v- y . , 
[0236] .Thus, using.the antibodies of this invention, the receptor protein and its salts of this invention can be quantified 

[02371 .puant^ylns thereceptpr .protein or its, sajts of this invention in yrvo using the antibodies .of this invention, 
. yarious ; .diseases. related tapysf unction of the; receptor. protein ; of this invention can ibe diagnosed. . :ii w . 
[0238] The antibodies of this invention can ( a|so be used f or specific detection of, the receptor protein and its other 
forms pf thijBjijiyentlon prep- 
aration of antiboay columns f^^ receptor protein and its other f orms; of this Invention, detection of the 
receptor protein and, its other fprms^f this invention in each fraction in purification, and analysis of fate of the receptor 
. prptejn.;0]f this invention in the test cells.. r-r-**; - ^ ^ >■ v :s ^ ; .;p : !:;•u ; v•^^v^- ! |.v;^i 
■HiVi^ Jl : • . -.-i • r i^nv, v> : i xt ar • m . ^ ?v . u* c < - • . .. :nrv -.v^. *-v .-.-V k • -\vij>; - -•"•'^•■t,- . 

(10) Methods for sereening cpmpounds that change the amount of the receptor protein or its partial peptides of this 
invention in cell membranes . •■•^ -v« ■• ?;, h% .t... .•.-•♦j^t. - 

[0239] j ^Since the antibodies of this invention, sp.ecjf.^!ly f recognize the receptor protein, Its partial peptides, or salts 
of tJhis Invention , the antibodies can be used for screen, in g of compounds that ch an ge the amount of the recepto r p rotein 
or its partial peptides of this invention in cell membranes. . . :J, \. 

.[0240]. ; \ For example, this invention provides the following methods. ..... ;:/t r ,„.,'. ^ > 

(i). Methpdsfor screening. compounds that change the amount of the receptor protein or its partial peptides in cell 
- membranes, in 
mammajs^are disi^pted 

tides of this invention contained In the cell membrane fraction are quantified.; *vo >p ^;t.- ,n 
: r . : (il): Me^pd^f o/^sj^ening compounds that cnange.the^amountpf the receptor protein or its partial peptides of this 
.> n».- JnY.entiojj jn cell mernbranes in ; which transforrnants exp ressin g th e f receptor p rotein or its partial peptides of this 
Invention are disrupted and the membrane fraction is separated, and then, the receptor protein or its partial peptides 
..... of ttysin^ . r . u , v., -. : - r , j- f ?;^u^ 

yjO;M^.t*P^ f-9JT Weenjng cprrjppunds that change the amount pUne, receptor protein pr its.partial peptides in cell 
,,i jrnernbranes, in which ®blpod-^ or cells isolated; frorn the organs from i non-human 

. 0 , y , mar^als are sectip 
v pf the.receptprrl^ein 

(iv) Method for screening compounds that changerthe : arnpun^ in cell 

r^fiJTfrrane^^ or its,; partial peptides pf. thjsjinyentlon are 

, j ,. sectlpned, then i the protei n on t the cejl niembrane is confirmed, by quantifying.the staining intensity of the receptor 
-.a. v .Rro^lnJn^he cellsurface layer using Immunqstaining, t - , ; : ; ^»k»> i v * :-v»: t - \: w 

: --r*. » 1 .--V.lOCPrr'.V'l "? ' ' tyJlV .-j-rlK.-* ■: ;r ••''■- ! ' : * : V V !.^' 'V'.:: : ; uV. 

I 02 ^)r«t Cpncjetely, the receptor protein and its partial peptides of this inyeotion contained in cell membrane fraction 
are quantified^ . -ri\atw- -vm-:. *i • -)^. .•• .r^o^ov 

(i) Normal or disease models of npn- hurnan. rjriamrnals, (e.g. rnlcej. rate, . rab^lte(.,s t heep, «pfgSj. catti^;>- cats, dogs, 
s rnonl$§£s l ..more< con?retely, H deipentia; rats, obese mice,, afteripscler.otte rabbits.^lurnprrbearlng mice> v recelve ad- " 
- s mlnlstratk)n of a drug:(e.g, npptrpppb drugs^hypp^^^ anticancerdrugs, antipbesitfc dru 

-.i i Wt^A%9rPW!$t9 str^^^i^^c^i.|i0^| and^arjcnes^^ b^ood, specific organ (e. 

: g.,brajn f Jiyer,,kjdn 

organ, tissue, or cells are suspended in, for, exarnple, appropriate puffer solution (e;g. ;TriS; hydrpchlor|de buffer, 
. phosphate buffer ri Hepes buff er),. and. the, organ/ tissue i; cf-celJs^are disrupted^ and A the peihmembrane fraction is 
} Mpbtained, usin^ surfactants /(e>g. TrRpnTX>1007^,.7Vyeen 20TM) - ftnc i techniques such as centrifugatipn, filtration, 

and column fractionation. ■•>^--..!; . nos.--: , .n -a-.^'.'. .wi.w-.... ■^H-uum-.i^' 

. , r The cell membrane fraction is a fraction containing the abundant cell membrane; obtained after disruption of 
the cells by publicly known methods. The ceil disruption methods include crushing the cells using a PptterrEfvehjem 
^hompgenizer,, disruption using a Waring blender, or polytron (Kipematlca Co.), disruption by ultraspnication, and 
disruption by passing the cells thrpugh.a narrow nozzle with compressing the. cells using a FrenchPress. For the 
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cell membrane fractionation method,! ractionation based on centrifugal force such as centrifugation for fractionation 
and density gradient centrifugation are mainly used.- For example , : disrupted ceil suspension is cehtrifuged at a 
• lowspeed (500 - 3,000 rpm) for a short time (usuaHy ! about 1 - 1 0 niinutes), then the siiperhata 

a high speed (15,000 - 30,000 rpm) for usually 30 mlHuies - 2 hburs/ahd tHe obtained precipitate is used as the 
5 • » membrane fraction. The membrane fraction contains many membrane components such as the expressed receptor 
• !* -protein J br its other IbrmsV'and phospholipids land membrane- 'iSrbteiWs'-denved'f r : om' the* cells: • • - * v !i - " f 

* ' 'The receptor protein or Its partial peptides of this invention' contained inihe ceir'membrahe fraction can be 
" quantified by, for example, sandwich immunoassay and western blbt analysis Using the ah 

The sandwich immunoassay can be performed as described above, and the western blot can be performed 
10 by publicly known methods. . • >-;!;. 

(il) Transformants expressing the receptor protein or its partial peptides of this invention are prepared according 
: to the method described above, and the receptor protein or Its partial peptides of this invention contained in the 
cell membrane fraction can be quantified; .< < , ■>. -u- ; 

15 [0242] i Compounds that change the amount of the receptor protein or its partial -peptides -of this Invention in cell 
membranes can be screened as -follows: ■ ^ v ' - . - : - 

(i) To normal or disease models of non-human mammals, test compound is administered at a specified time before 
(30 minutes ^ 24 hours before, preferably 30 minutes ^1 2 hours before/ mo : re preferably i hour - 6 hours before), 
20 at a specified tlrrfeafter(30 minutes ^3 days after, preferably 1 : ' hour 2 days after; more prefefabfy 1 'hour- 24 

' hours after)y or simultaneously -with a drug or physlcal stress; 1 At a specified time ^30 minutes - 3 days/preferably 
1 f hduf -2 daysrrhore preferabry'1 hb receptor protein 

•of - Its partial peptides of this ''Invention Invthe'ceJ <membrahecah l be quantified;^' : - l - K * • • 

• (il) When transformants are' cultured by the conventional method, test compound is mixed iri the cuitufe rhedium. 
25 After culture fora specif led time (after 1 day - 7 days; preferably after 1 day - 3 days, : more'-'preferaBi/after 2 days 

- 3 days), the receptor protein or its partial peptides of this invention In the cell membrane can be^cjuantified. 
v o.^Goncretelyi the^receptbr protein and its partial peptidesof this iriveritibn in-celi^embfanelractions'afe con- 
" -- Stf ^'Hiroed'a^folloWS;":"^"- *v : i!?v- ;o?f?i3te"v^^ rt : i « - r-!.~ -r!-ri7«-;Krr«s-r.-« ^ ■■■ 

!, (iii) Normal of disease' mo pigs, cattle, cats, dogs, 

30 monkeys, 4 more concretely/ derribhtia Vats, obese mice;' arteriosclerotic -rabbits, turhbf^ ad- 

ministration of a drug^^ 

r • - stress (e.^ ( e 
■ g: brain; 1^ 
• areiprepafed from the ^ 

35 : . with the antibody of this:ihVenti6nV Q celi'surface layer, 

* -the prbteln : on the ceil membrane can -be confirmed p arid the amountof the recepfor p'fdtein of rts partial "peptides 
> bf mis iriventiotf^ ? m m no u suo . o 

' ' (iv) The receptbf protein of its partial peptides of this invention cart also be cdhfirfneid by%e ; slVnllar ? hi'etifibd using 
:<'■ t tfansnformants express^ 

[0243] Compounds or its salts obtained by thescreenlrig methods for this Invention arecbft^ the 
amount of thereceptof protein orfts partial peptides of this invention concretely; (a) cbfnpburids that potentiate 

the cell-stimulating activity medlated'by -trte G-pfbteln-abupfed- receptor '(^g'^ac^ifylhaV-prbmofes ofirihibife arachi- 
ddnlc acid releasevacetylbhbllri^ 

prdductibhf inositol phbsphate^fbdaction.'bhahges i merhbrarie potential, phbsphofylatibn of Intracellular pro- 
lteihs, : activation of c^fos^and' ; pH- reduction) : by'-ihcreasingttie"-OT of the receptor protein 6Y its^artiarpeptides of 
- this invention in cell merribfahes; and (b) compounds 5 that reduce the cell stimulating activity by decreasing the amount 
of the receptor protein or Its partial- peptides 'of this Invention in bell mernbfanes^ "■ ; - ■ • i*^ a^Mv-c--v • 
[0244]- ! Thecompourib^ lnclude peptides; proteins 
so pfoduds. 'ahd may ^ be nbvbl or publicly known cbnipouri -r- r ^.oivw-\-: v :;^^n^ v-..v:i -., t ,^: 

[0245] The compounds that potentiate the cell-stimulating activity are useful as safe arid low-tbxic ; pharmaceuticals 
for potentiation of the physiological activity of the receptor protein and Its other forms of this Invention. 
'[0246] The compounds that decrease the cell-stimulating activity are useful as safe arid low^-toxic phafrnaceutlcals 
for reduction of the. physiological activity of the receptor protein and its other forms of this invention. 
55 [0247] When corripourids of its salts obtained by the screening methods for mis Invention are used as aVharrhaceu- 
tlcal component, preparations can be prepared according to the conventional methods. For example, as' described 
above for preparation of the pharmaceuticals coritaihtrig the receptor protein of this ihveritibn, the cbmpbuhds can be 
prepared as tablets, : J capsules, elixiria, microcapsules, aseptic solution, and suspension^ • 
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[0248] Since the preparations obtained as described above are safe and lqw.-toxic, they can be administered to 
fcurnans and.mafnmate ,($£, rats, rabbits, sheep, pigs,,cattle, cats, dogs,, monkeys). , t . : , iw, : ..:f.r 
..... [0249] The ajosage pf the compounds. or Its salts differs .depending on the target individual, target organ, symptom, 
and administration method. When, it is^administered orally, In general, for schizophrenic patients (60 kg body weight), 

5 ,abouJvP.J-mg.-; ipo mg per. day, preferably: about s 1.0 mg - 50 mg per day, more, preferably about r t .0 mg - 20 mg per 
day Is administered. VV hen it is^a dosage per dosing differs depending on the target individual, 

. target organ, syiijpitpm, and afta]ntetrtt|on 1 i^t|i a Qd.^ If^cfs^e of injection, for schizophrenic patients (60 kg body weight), 
for example,. usually it is desirable to mtrayenpusly inject. about. 0.01 - 30 rng per day, preferabry-about 0.1 - 20 mg per 
.day, more preferably about 0.1 - 10 mg per day. Converting the dosage for 60 kg, the protein can be administered to 

10 other animals. . .- .... .., v ; . . . 

(1.1) prophylactic and/or therapeutic drugs f or various diseases containing compounds that change the amount of the 
receptor protein or its partial peptides of this invention in cell membrane., ... 

15 [0250] As described above, the receptor protein of this invention is considered to play some important role :such as 
a role in the central function. Therefore, compounds that change the amount of the receptor protein or its partial peptides 
of this invention in cell membrane can be used as prophylactic and/or therapeutic drugs for diseases related to dys- 
function pUhe (receptor ^proteinof thjs ipyention, : . ■ •;.^w,^fs;.^ &u .-o.i.-^.-s r>,-> 

;> ; ; [9?51] 5 _ ^yyi^en th e cqmp o unds .are used, as prophylactic and/or therapeutic drugs for. diseases related to dysfunction 

20 pfih^receptpr preparations can t>e obtained according to the conventional methods, * ( 

[0252] :; For example.-the compounds can, be. administered orally as a sjjgar coated teblet.vcaps.yl.e, e|jxir. and micro- 
• capsule, or non.Torally as injectipri.suc.h as aseptic solution ; and suspension, in water or.other-phaopaceutically accept- 
able liquid. For example, preparations of tnepompounds can be mixing with physiologically acceptable 
, .publicly knovyn, earner, flavor,, e 

25 . ,gepe.raj^^ drug preparation ...The, arnpunt of the efficientingredient IsjsettQ an appropriate volume within the 

[Q^PlM.^ 

tragacanth, and acacia, excipients such as crystalline cellulose, imbibers such as cornstarch; gelatin; and alginic acid, 
... lubricants such as. magnesium stearate, .-sweeteners.-. such,- as< sucrose, ;Jactpse> and w s.acchartn,-.-and .flavors such as 
.3°-.;*«BSPP£^ andi.oil 
v ^.rnay^be. ^cpjt^lrjf d.j^^p^te conip^srttpnsjor { injectipn, can be4prmujated : a.(^r^jpgi.t9.:.thB J; .iJs.ua]i.piBparation such as 
' ty dls active s^staocejn yehicle,^^ natural plantjOils^eig. sesame oil 

and ^qepnut piJ.vFpy^ solutions (e.g. 

.p-sorbitol^p-mann^^ soalumhyoXP^ dissolution- 

fyfl^W^ oil and 

soybean oil are used, and dissolutlon-asslstingja^ benzpate and benzyliajcphpl may be combined. 

;[9254]., :} :T^e^^ buffer 
solution, sodium acetate-buffer spiut procalnehydrochloride), stabilizers 

40 (e.g. human serum albumin, polyethylene glycol), preservatives (e.g. benzylalcohol, phenol), and antioxidants. The 

: preparaflor),forjnjection ... 0 . OIW , " ( 

; . [0255]:. .Since the preparations obtained as described, above. are safe, and low toxICi they can be;admln|ster^d to, for 
. ;: -example, ^ymans and.mamrr^ls (e.^ ... , :i r. .^ |ir . 
[0256], tr The dosage of me receptor- protein an 

4S , y^uaj,^ 

; patiente mg per day, preferably about 1.0 rng - 50 rngper day, 

^... s .more.prf|erably -abput.1 .0 .mgi^^p^mg.per^da^ js administered. When it is. administered non-orally, the dosage per 
dosing differs depending on the target Individual, target organ, symptom, and administration methods In case of Injec- 
, ition, for schizophrenic pati^ -30 
50 mg per day, preferably about 0.1 - 20 mg per day, more -preferably about 0,1 - 10 rngper day. Converting. the dosage 
fpr r 60 Jkg, the protein pan be administered to other animals. '. . . .. >:y? 

: (12) .Neutralization with antibodies against the receptor protein, its partial peptides, and Its salts of this invention 

55 [0257] The .neutralizing activity of antibodies against the receptor protein, its partial peptides, and its Salts of this 
: invention means the activity of Inactivating the signal transduction function Involving the, receptor protein, Therefore, 
when the antibody has neutralizing activity, the signal transduction Involving the receptor protein, for example, the cell- 
stimulating activity mediated via the receptor protein,(e.g. activity that promotes or; inhibits arachidpnic acid release, 
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acetylcholine release, intracellular Ca 2+ release, intracellular cAMP production; Intracellular cGMP production, inositol 
phosphate production, changes in cell membrane potential, phosphorylation of intracellular proteins, activation of c- 
fos, and pH reduction) can be inactivated. Thus, the antibody can be used for prophylaxis and/or therapy of diseases 
caused by overexpression of the receptor protein. 

(13) Preparation of non-human animals containing the DNA encoding the G-protein-coupled receptor protein of this 
invention 

[0258] Using the DNA of this Invention, non-human transgenic animals expressing the receptorprotein or its other 
forms can be prepared. For the non-human animals, mammals (e.g. rats, mice, rabbits, sheep, pigs; cattle', cats, dogs, 
monkeys) {abbreviated as animals hereinafter) can be used, and mice and rabbits are particuiarfy appropriate. 
[0259] To Introduce the DNA of this invention into target animals, It is generally advantageous to use the DNA as a 
gene construct ligatedto downstream of a promoter that can express the DNA In animal cells. For example, when the 
rabbit-derived DNA of this invention is introduced, the gene construct, in which the DNA is ligat eel -to downstream of a 
promoter that can expresses DNA of this invention derived from animals containing highly homologous DNA of this 
invention, is microinjected to rabbit fertilized egg, and the DNA-introduced animal producing a : high 1 level of the receptor 
protein or Its other forms of this invention can be prepared. For the promoter, for example/ vims-derived promoters 
and ubiquitous expression promoters such as metallothionein promoter may be used, but preferiblyipromoters of NGF 
gene and enolase that are specifically expressed in the brain are used. 1 «; ^ 

[0260] The DNA transfer of the DNA of this Invention at the fertilized egg cell stage secures me : f>resehce of DNA in 
all germ and somatic cells in the prepared animal. The presence of the receptorprotein or its other forms of this invention 
in the germ cells in the DNA-transf erred animal means that all germ and somatic cells contain the receptor protein or 
its other forms of this invention in all progenies of the animal. The progenies of the animal that took over the gene 
contain the receptor protein or its other forms of this invention in all germ and somatic cells. r : : 
[0261] The DNA-transferred animals of this invention can be bled in the conventional environments animals carrying 
the DNA after confirming the stable retention of the gene in the animals by mating. Furthermore; by mating male and 
female animals containing the objective DNA, homozygote animals having the > transferred' gehVbri both homologous 
chromosomes can be obtained, and by mating the male and female homozygotes, bleeding in which all progenies 
contain the' DNA cW be performed. • • '■■■>■• v--«v}f. :••>.«., wy.v.rr. -.^m) j .-*ie».: f.-r^u-.^ "-:■&} i.\ 

[0262] Since the receptor protein or its other forms are highly expressed In the DNA-transferred animals of this 
invention, the animals are useful for screening of agonists or antagonists of the receptor protein and its other forms of 
this invention. ^^ov- ^^■—.:\^\.^ 

[0263] The DNA-transferred animals of this invention can also be used as cell sources for tissuVculture?The receptor 
protein and its other form of this invention can be analyzed by, for example, directly analyzing the DNA or RNA in 
tissues of the DNA-transferred mice of this invention, or by analyzing tissues containing the f^eptor protein expressed 
from the gene. Cells from tissues containing the receptor protein or its other forms of this Invention are bultured by the 
standard tissue culture technique. Using these cells, for example, the function of the 6ells f 'of-tissQes that?are generally 
difficult to culture such as cells derived from the brain and peripheral tissues can .be- ^studletf^UsIn^ these cells, for 
example, it is possible to select pharmaceuticals that increase the function of various" tissues. If a Highly protein ex- 
pressing cell line is available, the receptor protein or its other forms of this invention can be' purified from the cell line. 
[0264] In this specification and drawings, the codes of bases and amino acids are according to lUPAC-iUB Commis- 
sion on Biochemical Nomenclature or common codes in the art. The examples are shown below. For amino acids that 
may have the optical isomer, L form is presented unless it is specified. . :« . < x i 

DNA : deoxyribonucleic acid s-.--.i-v 
cDN A : complementary deoxyribonucleic acid "• • 
A: adenine 
T: thymine 
G : guanine 

C : cytbsine - J. ■ •'='•"■ l: ••; • • • 

RNA ': ribonucleic acid 

mRNA : messenger ribonucleic acid 

dATP : deoxyadenosine triphosphate 

dTTP : deox^hymidine triphosphate ? : ! 

dGTP : deoxyguanosine triphosphate 

dCTP : deoxycytldlne triphosphate 

ATP : adenosine triphosphate 

EDTA : ethylenediaminetetraacetic acid 
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; . SDS : sodium dpdecyl sulfate; . 

/^Gly : glycine ... ..... - 

Ala : alanine , . .... *••-•■ .■..• ■>.:" 

Val : valine . . . . ; i . . , ; . 

5 Leu : leucine 

He : isoleucine ........ ; , ■ ( 

Ser : serine . .. % . 

Thr : threonine 

r Cys : cysteine . , : 
10 . Met : methionine.. ;r .. : : ,.. • . - Mf?v 

. ,, : Cilu : f glLrtamjc acid >• .. : . "... , . • . ^ 

.... ,. • Asp asparjtic acid, v .- ; ; ; . • . 

, . Lys : lysine lt ; . • r .* -i : ■ •., 

,i : Arg:.arginine , t ,«•... 

/5 ; ; ,^}itet^ine; V { f - f , . ■ :V . • . .x, ' , 

Phe ^phenylalanine y : ;!; » . 

r^^^ORh^n,. . ..... ,. Jb . . ... ;. v ,. <(! , ... 

Prot'proiine ..;■> ... -v..-.. ... < . :? . 

*P. , .. ten^aspa/glne > sj . r . . = - ■..*:■»:•.,. ■ • 

, V i fi pln,:,gijutamine> , . - -Hti>";>: : - j- . 

..... ; p§lu ; pyroglutaipic acid .... . ■ • ■■»■ . • : 

Et : ethyl group . .r... ' :*\ 

! . , M Rh-ii P>miyl^gi3?.up. , : - r . ; ; i • , .. .,. , • • j ..... i • 

v :c m .; f c . : thia2ojidifje^(^ \ < /- 

[0265] Substituents, protecting groups, and reagents generally used in this specification: are presented as the codes 

. ■ , ■*: .■■.ri;; 1 ' ^rbVtU'.ni | .»*'*::r4 Vqlq^j! v_ ■ - ..; •„:; .• ■ ' ';. .:*: r ■•: . v. .. :■'.■:.••.•■"*:/> ■ ■• 

Tos : p-toluenesulfonyl n.vtn : ; r/ :. 

. ;,.;>;.. .Bzlbenryl,,^:.- ..^;.,,^.^ . v . . :.o -.^ . : 

. -ClaM v . : -...: : ,vs- • ..it, .. H;V -.\ .-■ vi./©.;3ir-» 

( ;1 , , , . , ; ;Bprj)benzyipxyrne^ r-. .,r •■ *• v- >- 

... ^^benzyJoxyc^r^^ s,. -.'vr.' ■ ^ ,. i ? .-^ : -n;: . 

'•: r . P^^.ri^^phlprobejizyl p|cycarbpnyl,.. . - ,t tl , :> ., : • 

:.. ..vji- » : /2^bro^9be . ; .. ( ...... .'. :;; .._. r t< : ,., > . . 

: BTOtv^ ...... ..... w. -^i-«r, 

• DNR^dlnitroplienol. ,,, V: . ^ ,. . . .-. ... : i - • 

m , • trt : tri^c ou :'r:-^^: ^ ^. , .... • 

Bum : t-butoxymethyl .. : , ■ 

Fmoc : N-9-Huorenyl methoxycarbonyt 
45 HOBt: 1-hydroxybenztriazole 

HOOBt : 3,4-dihydro-3-hydroxy-4-oxo-1 ,2,3-benzotriazine : !; , 

HONB : l-hydroxy-S-norbornene^.S-dicarboxyimlde 

DCC : N.N'-dlchlorohexylcarbodiimide y . . 

so [0266] The SEQ IDs In the sequence listing of this specification present the following sequences. 
[SEQ ID:1) - ■ , ■ • ...\' -i * 

[0267] The amino acid sequence of the rat cerebellum-derived novel G-protein-coupled receptor protein rCB7T084 
53 of this invention .. ' ..... v . 
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[SEQID:2] 

[0268] The base sequence of cDN A encoding the rat cerebellum-derived novel G -protein-coupled receptor protein 
rCB7T0B4 of this invention having the amino add sequence shown in SEQ ID:1 . 

5 

[SEQID:3] v ;; ; ,. 

[0269] The base sequence of primer 1 used for cloning the cDNA encoding the rat cerebellum-derived novel G- 
proteln-coupled receptor protein rGB7T084 of this Invention. 

10 

[SEQID:4] ,V 

: V*-K' ■ -yj ... 

[0270] The base sequence of primer 2 used for cloning the cDNA encoding the rat cerebellum -derived novel G- 
protein-coupled receptor protein rCB7T084 of this invention. 
is [0271] Escherichia co//transformant DH1 0B/pAK-rCB084 obtained in the example 1 described below was deposited 
with the Ministry of International Trade and Industry, Agency of Industrial Science and Technology, National Institute 
^of Bioscience and Human'Technblogy (NIBH) as deposit-number FERM BP-6485 on September 4, 1998 and with 
• = I nstltute f or Fe rme ntation , v Os aka ( I FO ) as deposit n umber I FO 1 6 1 99 on August 1 7 , 1 998 . * ; 
• <: - [0272] ' The present invention is explained in detail below by showing examples, but the description is not limited the 
20 scope of this invention. The genetic engineering procedures using Escherichia coli were performed according to the 
1 -methdds-desbribed in the Molecular Cloning . • ' v'j?»v*i »»*•»»-■• U ! ^ ^!.x ::.if: .; : . . : 

Example 1 Cloning and sequencing of cDNA encoding the rat cerebellum-derived G-protein-coupled receptor protein 

25 [0273] Using rat cerebellum cDNA as the template and two primers: primer 1 (SEQ ID:3) and primer 2 (SEQ ID:4), 
PGR reaction was performed. The compositions of the reaction solution were 1/10 volume of the cDNAforthe template, 
-1750 volume of Advantage (SEQ ID:3), 0;2 jtM primer 2 (SEQ 

ID 4), 200 jiM dNTPs, and the buffer attached to the enzymej ma%ng the final vblum "in the PCR reaction; 

®the reaction solution was heated at 95 °C for 30 seconds; ©a cycle consisting of heating at 94°C for 5 seconds 

30 i followed by'70°C for 5 minutes-was > repeated five times; ®a^cle:^f heating at 94°C for 5 seconds by 68°C 

for 5 minutes was repeated five times ; @a cycle of 94°C for 5 seconds followed by 65°C for 5 minutes was repeated 
1 <35 times;- arid ©at last, elongation reaction 'Was performed at-65 ? C for 5 minutes. The PGR.prodUcts were subcloned 
into plasmld vector pCRH (Invitrogen Inc.) according to the Instruction attached to TA cloning kit '(Invitrogen Inc.). The 
vectors were introduced in Escherichia co//DH5a, and clones containing the cDNA were selected on LB agar plates 

35 containing amplcillin. The sequence of each clone ^was analyzed, and the cDNA (SEQ ID:2) e ncoding the novel G- 
protein-coupled receptor protein was obtained. The novel G-protein-coupled receptor protein containing the amino 
- acldrsequence (SEQ t ID: 1 ) deduced f rom the cDNA was designated as rG B7T084 : - - ! ■ :>! 5 • { ■ ' • '• r - 
[0274] Plasmld pAK-rCB084 in which the cDNA (SEQ ID:2) encoding the rat cerebellum-derived G-protein-coupled 
receptor protein rCB7T084 of this invention was subcloned was introduced in Escherichia coii DH10B by the publicly 

40 known meth od, and the transf ormant Escherichia coli DH 1 0B/p AK i rCB084 1 waS> obtained: c - 

[0275] Plasmld pCRH-rCB7T084 in which the cDNA (SEQ ID:2) encoding the rat cerebellum-derived G-protein-cou- 
pled receptor protein rCB7T084 of this Invention Was subcloned was introduced in Escherichia coli DH5a by the publicly 
known method, and the transf ormant Escherichia coli DH5oc/pCRII-rCB7T084 was obtained. Example 2 Preparation 
6f'reB7T084-ex|3ressing'CHO^cells - ■■ f *r,-.?ui:.!i-i»k- «;! f wn ^r-i/^ 1 :• 

43 [0276] 1 '-■ ' After the transf ormant E; coil DH5ct/pCR I l-rCB7T084 prepared in -Example 1 was culturedi>the plasm id DNA 
of pCRII-rCB7T084 was prepared using Plasmld Midi kit (Qlagen Inc.). The cDNA encoding the G-protein-coupled 
receptor protein rGB7T084 of this invention obtained from this plasmld was cloned into plasmid vector pcDN A3. 1/V5/H Is 
to constmct the protein expression vector pcDNA3.1 -rCB084. A large amount of plasmid DNA was prepared from the 
obtained plasmld using Plasmid Midi kit (Qiagen Inc.), and introduced into CHO dhfr cells using Cellfect transfectlon 

so- r kit (Arnersham Pharmacia Biotech Inc-) according to the protocol attached to the kit. Tenmg of DNA was co-precipitaled 
with calcium phosphate in suspension, and added to a 10 cm dish in whlch^S- x TO 5 or 1 x 10 6 CHO dhfr cells were 
seeded before 24 hours, and the celts were cultured In MEMa containing 10% fetal calf serum for one day. After 
passage, the cells were cultured in selection medium MEMot containing 0.4 mg/mhG4 18 (Gibco BRL Inc.) and 10% 
dialyzed fetal calf serum. The colonies of transformed cells (CHO/rCB084) growing in the selection medium were 

55 ^ ^selected as rCB7T084-expressing CHO cells. -v ^ •: m ' ■• 

' [0277] Total RNA was extracted from the selected rCB7T084-expresslng CHO cells by the conventional method, 
and the amount and the copy numbers of rCB7T084 mRNA were estimated by the TaqMan method. The results are 
shown in the Table below. 
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10 



15 



20 



Clone No. 


Expression level (coples/ng total RNA) 




1st measiirerneht 


2nd 'measurement 


3 


18666 


17486 




18278 


24369 


• 4 


181,736 : 


190185 




159347 '• 


1 " 175345 ! 


17 


50429 


34503 




44990 


41239 



INDUSTRIAL APPLICABILITY 



[0276] . The G-protein-coupled.receptor. protein its partial peptides; and its salts of this invention and the polynucle- 
otides encoding thereof (e : g. DN A, . RN A, and its derivatives) can be used for; ©determination of) Jigands {agonist);© 
preparation of antibody and antiserum; ©construction of expression systems for recombinant -receptor! proteln;@de- 
velopment of receptor binding assay systems using the expression systems and screening of pharmaceutical candidate 
compounds; ©execution of drug design based on comparison- with structurally similar ligand receptors; ©reagents for 
preparation of probes and PCR primers for gene diagnosis; (Tjp reparation of transgenic animals; and ©pharmaceuticals 
such as gene prophylactic/therapeutic drugs. 



25 



30. 



40 



\45 



50 



55 



. Claims thio '. ■ r rv,-. Kilt, ti' 1 ■ /:\t. ■ ty.- - . ■%*<■){■ ■ 

1 . A G-protein-poupled receptor;protein and a salt form of isaid : protein characterized by ipontalning an : amino acid 
, s ^ r. sequence , thatUs Identical; ornsub^tantially identical with the .amino acid sequence presented in SEQ ID:1. 

: 2.: v/A partial. peptide of the G-pr.oteln^oupled ; receptor protein Ldescrijped ln v claim 1 and-a sait form of said peptide. 

i • vy ^'y;,mifri H :\A O" ::!> V*i L'tf.weif/ 1 ;*U:'«ojr$o . ?"•«".. .•; .vtjy^ m: -;»vii ; -M-i-jt-a*: ■ ivvcisJ:: ii'-t» •? io> 

- :3.^i A polynucleotide containing a polynucleotide containing a base sequence encoding the G-protein-coupled receptor 

protein described in claim 1. • noi^MWn' .■- •jn^.i^o^- ■ d.-.I * r> :>.->- ■■■ . 

: (■"• • CM' Of * s :• -.lifVMf:.-. •«>■■. .:-„■ . ' .. , , <-."J ttr>: u r . . .:vv. : *.!■ ■ .r,. .> , . : "i v 

! 4i A polynucleotide according to claim 3 wherein said polynucleotide is DNA.\ . »;.. ; r> ;.ro 

5. A polynucleotide according to claim 3 wherein said polynucleotide contains the base sequence presented in SEQ 

• »; . :ID:2< .■ • • «;.<i : -•*•■•? • ..***f? » ^Oc') '»f/ivi- ■ '. i; «,*/ .'-r:** ■■•V^C'f 
-• '. / . ! *. : . : « J;V: . .• ■■--•■■Wv; r" :.i y>\;*/^\* \ ?.^v; ;*.«■»' i', <i ... , " ' ..... « '-HL'. : j-*,. .;i-i' : v 

6. A recombinant vector containing a polynucleotide described in claim 3. r- ; M r > ^ r i 

: " ••''.•»-,; ;,..y.).,V:».'J „V. ;.-,:i;r i'--} f\ C*^;?' a 'A> f»: »:..•- . " ; 

• 7. Atransfonmanttransformedbyia recombinant vector .described In claim 6." . :) ? : - : j c > ; 

' .-■■•»';:: n;> : A- - •'• r < ■■•s<j.,.\v.-c:^*J T.J'V : Wu j iv- ; . .' ,;.:..• ;] ; .''V 

8. A method for manufacturing the G-protein-coupled receptor protein or a salt form of :said.protein, wherein a trans- 
. . formant described in.claim 7 is cuitured and the : G:-protein-coupled receptor protein described in claim 1^is produced. 

9. -^An antibody against the G-protein-coupled receptor protein described In claim T, a fragment peptlde described In 
.1; claim 2, or a salt form .of said protein orpeptide/ ■'.-'.fib: , ■:>, v rj 

- 1 0. A neutralizing antibody according to claim 9; wherein sa^id antibody inactivates signal transduction of the G-protein- 

coupled receptor protein described in claim 1. . .re ....... 

. 11. A diagnostic drug that contains an antibody described in claim 9... ; — 0: , ... ,. 

12. A ligand for the G-protein-coupled receptor protein or a salt form of said protein described in daim.tl * wherein said 
: ligand is obtained using the G-protein-coupled receptor protein described in claim .1 , a fragment peptide; described 
In claim 2, or a salt form of said protein or peptide. ' ! \ >■ ■-,.. 
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13. A pharmaceutical containing a ligand for the G -protein-coupled receptor protein described in claim 12. 

14. A method for determining a ligand for the G-protein-coupled receptor protein or a salt form of said protein described 
in claim 1, wherein the G-protein-coupled receptor protein described in claim 1, a fragment peptide described in 
claim 2, or a salt form of said protein or peptide is used. 

15. A method for screening a compound that changes the binding property between a ligand and the G-p rote In-coupled 
receptor protein or a salt form of said protein described in claim 1 , wherein the G-protein-coupled receptor protein 
described in claim 1 , a fragment peptide described in claim 2, or a salt form of said protein or peptide is used. 

16. A kit for screening a compound that changes the binding property between a ligand and the G-protein-coupled 
receptor protein or a salt form of said protein described in claim 1 , wherein the G-protein-coupled receptor protein 
described in claim 1 , a fragment peptide described in claim 2, or a salt form of said protein or peptide is contained. 

17. A compound and a salt form of said compound that change the binding property between a ligand and the G- 
protein-coupled receptor protein or a salt form of said protein described in claim 1 obtained using a screening 
method described in claim 15 or a screening kit described in claim 16. 

18. A pharmaceutical containing a compound or a salt form of said compound that changes the binding property be- 
tween a ligand and the G-protein-coupled receptor protein or a salt form of said protein described in claim 1 obtained 
using a screening method described in claim 15 or a screening kit described in claim 16. 

19. A polynucleotide that hybridizes to a polynucleotide described in claim 3 under a high stringent condition. 

20. A polynucleotide containing a base sequence complementary to a polynucleotide described in claim 3 or a part of 
said base sequence. 

21. A method for quantifying mRNA of the G-protein-coupled receptor protein descrtoed in claim 1 , wherein a polynu- 
cleotide described in claim 3 or a part of said polynucleotide is used. 

22. A method for quantifying the G-protein-coupled receptor protein described In claim 1 , wherein an antibody de- 
scribed in claim 9 is used. 

23. A diagnostic method for a disease related to function of the G-protein-coupled receptor protein described In claim 
1 , wherein a quantification method described In claim 21 or 22 Is used. 

24. A method for screening a compound or a salt form of said compound that changes the expression level of the G- 
proteln-coupled receptor protein described in claim 1 , wherein a quantification described in claim 21 is used. 

25. A method for screening a compound that changes the amount of the G-protein-coupled receptor protein or a salt 
form of said protein described in daim 1 in cell membrane, wherein a quantification method described in claim 22 
Is used. 

26. A compound and a salt form of said compound that change the expression level of the G-protein-coupled receptor 
protein described in claim 1 obtained using a screening method described in claim 24. 

27. A compound and a salt form of said compound that change the amount of the G-protein-coupled receptor protein 
described In claim 1 In ceil membrane obtained using a screening method described in claim 25. 
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Fig.l 

10 20 .30 40 50 . 60 

ATG AAC TAC ACT CCT TAT AGC AGC CCA GCC CCA GGT CTC ACC ATC ACC CCC ACC ATG GAC 
Met A$n Tyr Thr Pro Tyr Ser Ser Pro Ala Pro Gly Leu Thr lie Ser Pro Thr Met Asp 

70 80 90 100 110 120 

CCT GTG ACC TGG GTT TAC TTT TCA GTG ACA TTC CTG GCC ATG GCC ACC TGT GTG TGT GGG 
Pro Val Thr Trp Val Tyr Phe Ser Val Thr Phe Leu Ala Met Ala Thr Cys Val Cys Gly 

130 140 150 160 170 180 

ATA GTG GGC AAC TCC ATG GTG ATT TGG CTA CTG ACT TTC CAC ACT GTG CAG AGG TCC CCC 
lie Val Gly Asn Ser Met Val He Trp Leu Leu Ser Phe His Ser Val Gin Arg Ser Pro 

190 200 210 220 230 240 

TTC TGC ACC TAC GTG CTC AAC CTG GCG GTG GCC GAC CTC CTC TTC CTG CTC TGC ATG GCC 
Phe Cys Thr Tyr Val Leu Asn Leu Ala Val Ala Asp Leu Leu Phe Leu Leu Cys Met Ala 

250 260 270 280 290 300 

TCC CTG CTC AGT CTG GAA ACA GGG CCC CTG CTC ACA GCC AGC ACC TCC GCC AGA GTC TAC 
Ser Leu Leu Ser Leu Glu Thr Gly Pro Leu Leu Thr Ala Ser Thr Ser Ala Arg Val Tyr 

310 320. 330 340 350 360 

GAG GGG ATG AAG AGA ATC AAG TAC TTT GCC TAC ACA GCA GGC CTG AGC CTG CTG ACG GCC 
Giu Gly Met Lys Arg lie Lys Tyr Phe Ala Tyr Thr Ala Gly Leu Ser Leu Leu Thr Ala 

370 380 390 400 410 420 

ATC AGC ACC CAG CGC TGT CTC TCC CTG CH TTC CCC ATC TGG TAT AAG TGC CAC CGG CCC 
lie Ser Thr Gin Arg Cys Leu Ser Val Leu Phe Pro lie Trp Tyr Lys Cys His Arg Pro 

430 440 450 460 470 480 

CAG CAC CTG TCG GGG GTG GTA TGT GGT GTG CTG TGG GCA CTG GCC CTC CTG ATG AAC TTC 
Gin His Leu Ser Gly Val Val Cys Gly Val Leu Trp Ala Leu Ala Leu Leu Met Asn Phe 
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Fig. 2 



490 500 510 520 530 540 

CTG GCT TCT TTC TTC TGT GTT CAA TTC TGG. CAT CCC GAC AAA TAC CAG TGC TIC AAG GTG 
Leu Ala Ser Phe Phe Cys Val Gin Phe Trp His Pro Asp Lys Tyr Gin Cys Phe Lys Va) 

550 560 570 580 590 600 

GAC ATG GTT TTC AAC AGT CTT ATC CTG GGG ATC TTC ATG CCC GTC ATG GTC CTG ACC AGC 
Asp Met Val Phe Asn Ser Leu lie Leu Gly lie Phe Met Pro Val Met Val Leu Thr Ser 

610 620 630 640 650 660 

GCC ATC ATC TTC ATC CGC ATG CGA AAG AAC AGC CTG CTG CAG AGA CGG CAG CCT CGG CGG 
Ala lie lie Phe He Arg Met Arg Lys Asn Ser Leu Leu Gin Arg Arg Gin Pro Arg Arg 

670 680 690 700 710 720 

CTC TAC GTG GTC ATC CTG ACT TCC GTC CTT GTC TTC CTT ACC TGT TCT CTG CCG TTG GGC 
Leu Tyr Val Val lie Leu Thr Ser Val Leu Val Phe Leu Thr Cys Ser Leu Pro Leu Gly 

730 740: 750 760 770 780 

ATC AAC TGG TTC TTA CTC TAC TGG GTG GAA CTG CCG CAG GCC GTG AGG CTC CTG TAC GTC 
lie Asn Trp Phe Leu Leu Tyr Trp Val Glu Leu Pro Gin Ala Val Arg Leu Leu Tyr Val 

790 800 810 820 830 840 

TGC TCA TCA CGC TTC TCC TCG TCT TTG AGC AGC AGC GCC AAC CCA GTC ATC TAC TTC CTC 
Cys Ser Ser Arg Phe Ser Ser Ser Leu Ser Ser Ser Ala Asn Pro Val lie Tyr Phe Leu 

850 860 870 880 890 900 

GTG GGC AGC CAG AAG AGC CAC CGG CTG CAG GAG TCT CTG GGT GCT GTG CTG GGG CGG GCA 
.Val Gly Ser Gin Lys Ser His Arg Leu Gin Glu Ser Leu Gly Ala Val Leu Gly Arg Ala 

910 920 930 940 950 960 

CTT CAG GAC GAG CCT GAA GGC AGG GAG ACG CCA TCC ACA TGT ACT AAT GAT GGG GTC TGA 
Leu Gin Asp Glu Pro Glu Gly Arg Glu Thr Pro Ser Thr Cys Thr Asn Asp Gly Val *** 
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